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NEW!  Spector’s  Handbook 
of  Biological  Data 

7  Here  is  a  monumental  work  containing  a  multitude  of 

standard  biological  values  and  norms.  It  ranges  from  the 
breeding  habits  of  fish  to  a  glossary  of  radiation  biology 
^  terms.  445  tables  have  been  distilled  from  20,000  original 

data  sheets.  This  great  mass  of  data  has  been  sifted  and 
resifted,  collected  and  organized  so  that  you  can  easily 
r  and  quickly  find  any  bit  of  quantitative  information 

about  biology.  Coverage  includes  such  subjects  as: 
chemical  composition  of  milk;  size  and  growth  rate  of 
trees;  arterial  blood  pressure  in  man;  characteristics  of 
^  antibiotics;  life  span  of  pollen;  animal  tolerance  to 

extremes  of  heat  and  cold;  alimentary  tract  micro¬ 
organisms,  etc. 

)  Edited  by  WILLIAM  S.  SPECTOR,  Executive  Secretary,  The  Committee  on  the 

Handbook  of  Biological  Data.  Prepared  under  the  direction  of  the  Com¬ 
mittee — Division  of  Biology  and  Agriculture,  The  National  Academv  of 
Sciences,  The  National  Research  Council.  584  pages,  8Vi"xll".  $7.50. 

New. 

NEW  (7th)  Edition!  Maximow 
and  Bloom’s  Textbook, 
of  Histology 

Completely  revised,  this  text  presents  an  excellent  study 
of  the  structure  of  each  part  of  the  human  body  as  seen 
microscopically  and  submicroscopically.  The  location, 
composition,  appearance,  structure  and  differentiating 
characteristics  of  each  tissue  are  carefully  described  in 
rich  detail.  Function  is  skillfully  integrated  into  the  dis¬ 
cussions.  The  1082  illustrations  will  help  your  students 
greatly  in  understanding  tissue  structure.  New  material 
is  included  on  the  ultrastructure  of  the  cell  as  revealed 
by  electron  micrographs. 

By  ALEXANDER  A.  MAXIMOW,  Late  Professor  of  Anatomy,  University  of 
Chicago;  and  WILLIAM  BLOOM,  Professor  of  Anatomy,  University  of  Chicago. 
628  pages,  7"xl0'',  with  1082  illustrations  on  631  figures,  265  in  color 
on  57  figures.  $11.00.  New  {7th)  Edition. 


NEW  (3rd)  Edition!  Villee’s 
Biology 

This  basic  college  text  presents  the  major  facts  and  prin¬ 
ciples  of  modern  biology  with  a  skillful  blend  of  gen¬ 
eralization  and  rich,  descriptive  detail.  Beginning  with 
a  discussion  of  the  scientific  methods  of  investigation, 
the  author  presents  a  total  picture  of  botany,  the  inverte¬ 
brates  and  vertebrates  . . .  from  cellular  function  through 
body  systems.  Evolution  and  ecology  are  also  covered. 
Of  special  note  are  the  discussions  on  cell  structure  and 
function,  integrating  basic  physics  and  chemistry  with 
their  biological  applications.  The  material  is  comprehen¬ 
sive,  accurate,  well  written  and  fully  illustrated.  The 
student  is  given  all  the  information  he  should  acquire 
in  a  college  biology  course,  but  he  is  never  overloaded 
with  facts  beyond  his  understanding. 

By  CLAUDE  A.  VILLEE,  Harvard  University.  615  pages,  6V5"x  10",  with 
323  illustrations.  $6.75.  New  (3rd)  Edition. 

NEW!  Robbins’  Textbook 
of  Pathology 

New — A  superbly  illustrated  book  intended  to  help  the 
student  understand  disease  processes  rather  than  to 
merely  familiarize  him  with  morbid  anatomy.  Subject 
matter  is  presented  in  a  logical,  concise  and  readable 
manner,  devoid  of  distracting  detail.  For  example,  the 
author  discusses  the  normal  cell,  next  turns  to  abnormal¬ 
ities  of  cell  groivth,  and  then  to  uncontrolled  cell  growths 
found  in  neoplasms.  Your  students  will  appreciate  the 
more  than  900  illustrations  covering  gross  and  micro¬ 
scopic  depiction  of  organs  and  tissues,  both  normal  and 
diseased. 

By  STANLEY  L.  ROBBINS,  M.D.,  Associate  Professor  of  Pathology,  Boston 
University  School  of  Medicine;  Associate  Director  of  the  Mallory  Institute 
of  Pathology,  Boston;  Lerturer,  Harvard  Medical  School  and  Tufts  University 
School  of  Medicine.  1357  pages,  7"  x  10",  with  933  illustrations.  $18.00. 

New. 
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EBERBACH  VARIABLE  SPEEB  RECIPROCATING  SHAKER 
CONTINUOUS  BUTT  •  60  to  260  STROKES-MIN. 

CONSTANT  SPEED  AT  A  GIVEN  SEHING 


Now  you  con  select  a  shaking  rote  within  the  range 
of  60  to  260  oscillations  per  minute,  and  this  new 
Eberbach  shaker  will  perform  on  continuous  duty 
without  deviating  from  the  selected  speed  in  spite 
of  variations  in  line  current  or  fluctuations  in  load 
weight.  One-sixth  H.P.  split-phase  induction  motor, 
operating  at  fixed  speed  and  maximum  torque, 
actuates  the  shaker  platform.  Speed  settings  are 
established  with  knurled  handwheel  locked  by  a 
smaller  wheel.  Utility  box-type  carrier  or  carriers 
for  flasks  are  available.  Request  Bulletin  100-H. 

EXPLOSION  PROOF  MODELS  AVAILABLE 


0Ljul 


CORPORATION 


Ann  ARBOR.  miCH. 


Alfred  F.  Huettner: 


Fundamentals  of  Comparative  Embryology 
of  the  Vertebrates, 

Revised  Edition 

Offers  training  in  the  morphological  aspects  of 
various  types  of  vertebrate  embryos,  preparing  student 
for  a  thorough  appreciation  of  human  embryology. 
Excellent  illustrations.  1949  309  pp.  $6.00 

A  Laboratory  Manual  of  Comparative  Embryology 

Used  with  Huettner  (or  other  texts),  this  manual 
coordinates  practical  laboratory  observations  with 
textual  information.  1953  115  pp.  $2.20 


C.  H.  Waddington: 


Principles  of  Embryology 

An  account  of  developmental  processes  which  care¬ 
fully  details  data  of  experimental  embryology  and 
modern  genetics.  1956  510  pp.  $7.50 

An  Introduction  to  Modern  Genetics 

Principles  of  modern  genetics  with  emphasis  on  the 
way  genetics  overlaps  with  other  fields  of  inquiry. 
1950  441  pp.  $5.25 

60  FIFTH  AVENUE,  NEW  YORK  11,  N.  Y. 


2 


A-I-B-S  BULLETIN — /line  J957 


You  Are  Invited  To  Join  This  Special  Party,  By  Train,  To  The 
AMERICAN  INSTITUTE  of  BIOLOGICAL  SCIENCES 


Meeting  in  Stanford,  California,  August  25-29 


Here’s  an  ideal  arrangement  for  travel  to  Cali¬ 
fornia  in  a  special  party  group,  with  all  expenses 
paid  to  San  Francisco  and  all  arrangements  made  in 
advance.  Your  baggage  is  handled  for  you,  sight¬ 
seeing  buses  await  you,  hotel  rooms  are  ready  when 
you  arrive,  there’s  no  bother  about  meal  checks,  red 
caps  or  porters.  An  experienced  escort  accompanies 
the  party  and  handles  all  details.  All  you  have  to 
do  is  relax  and  have  a  good  time. 

You’ll  travel  in  comfortable,  air-conditioned  trains 
with  other  members,  families  and  friends,  enjoying 
the  wonders  of  nature  and  the  points  of  greatest 
interest  en  route.  Please  read  the  itinerary,  then  if 
you  are  interested,  mail  the  coupon  for  further  in¬ 
formation  or  for  reservations. 


HERE’S  THE  PLAN 

Mon.,  Aug.  19 — Tour  members  gather  at  AIBS  table 
in  Chicago  Union  Station  9:30  pm  (CST)  for  check¬ 
in  and  introductions.  Board  special  Pullmans  on 
Northern  Pacific  Railway’s  Mainstreeter.  Lv.  Chi¬ 
cago  11:00  pm. 

Tue.,  Aug.  20 — Ar.  St.  Paul,  Minn.,  7:30  am.  Time  to 
stretch  your  legs  if  you  like,  or  you  can  sleep  late. 
Lv.  St.  Paul  8:40  am.  All  meals  in  dining  car. 
Through  Minnesota’s  Lake  Region  and  Dakota’s 
famed  Red  River  Valley. 

Wed.,  Aug.  21 — All  day  in  the  Rocky  Mountains,  one 
of  America’s  most  scenic  train  trips.  Breakfast  and 
lunch  on  train.  Ar.  Missoula,  Mont.,  3:20  pm.  Trans¬ 
fer  to  Florence  Hotel  for  dinner  and  overnight. 
Missoula  is  the  site  of  University  of  Montana. 

Thu.,  Aug.  22 — Breakfast  at  hotel.  Interesting  sight¬ 
seeing  trip  into  the  Bitterroot  Valley  to  Hamilton  to 
inspect  U.  S.  Public  Health  Service  Rocky  Moun¬ 
tain  Laboratory,  as  guests  of  Director  Carl  Larsen, 
Asst.  Director  C.  B.  Philip,  and  staff.  Lunch  at  Turf 
Dining  Room  in  Hamilton.  Reboard  special  Pull¬ 
mans.  Lv.  Missoula  3:35  pm.  More  beautiful  moun¬ 
tain  scenery.  Dinner  in  dining  car. 

Fri.,  Aug.  23 — Ar.  Seattle,  7:40  am.  Transfer  to 
Benjamin  Franklin  Hotel  for  breakfast  and  lunch. 
Sightseeing  tour,  including  stop  at  University  of 
Washington.  Then  to  famed  Carnation  Model  Milk 
Farms.  Lv.  Seattle  5:00  pm.  Dinner  in  dining  car. 
Ar.  Portland,  9:15  pm.  Transfer  to  Multnomah  Hotel 
for  rooms  with  bath. 

Sat.,  Aug.  24 — Breakfast  at  hotel.  Sightseeing  tour  of 
Portland  including  famed  rose  gardens,  residential 
areas.  Forestry  Building  and  business  district.  Lv. 
Portland  4:45  pm  through  Oregon’s  forested  moun¬ 
tains.  Lunch  and  dinner  on  train. 

Sun.,  Aug.  25 — Breakfast  on  train.  Ar.  San  Francisco 
9:10  am.  Transfer  to  Stanford  University.  Attend 
convention. 


U.  S.  Public  Health  Rocky  Mountain  Laboratory  in  the 
Bitterroots  at  Hamilton,  Montana 


RETURN  ROUTES 

If  you  buy  round  trip  tickets,  you  can  choose  any 
of  these  return  routes: 

1 —  Via  Salt  Lake  City  and  Denver 

2 —  Via  Ogden  and  Omaha 

3 —  Via  Los  Angeles  and  Kansas  City 

4 —  Via  Los  Angeles  and  El  Paso 

— and  the  cost  for  round  trip  rail  fare  is  included  in 
fares  quoted  below. 

COST— EACH  PERSON— FROM  CHICAGO 


1  person  in  lower  berth . $313.47 

1  person  in  upper  berth .  303.74 

2  persons  in  a  Bedroom,  each .  317.57 

2  persons  in  a  Compartment,  each ....  321.58 


2  persons  in  a  Drawing  Room,  each. .  340.78 

THESE  FARES  INCLUDE! — round  trip  railroad  fare 
from  Chicago  to  San  Francisco,  with  choice  of  return 
route  east;  one-way  Pullman  as  selected;  all  meals, 
hotels,  transfers,  sightseeing  trips  as  noted;  tips  for 
all  services,  Chicago  to  San  Francisco. 

FAMILY  PLAN  FARES  APPLY.  Husband  and 
wife  traveling  together  can  save  about  $48  on  wife’s 
ticket;  children  over  12  about  the  same;  children  5 
to  12  about  $100.  Ask  about  Family  Fares. 


FOR  INFORMATION  or  RESERVATION— Mail  this 
coupon  to  Northern  Pacific  Railway,  500  Shoreham 
Bldg.,  Washington  5,  D.  C. 

(  )  Full  details,  please,  returning  via _ 


I  will  be  accompanied  by _ person(s) 

(If  children,  give  ages) 

(  )  I  prefer  _ 

(Pullman  accommodations) 

(  )  Please  make  definite  reservation 

Name _ _ 

Address _ 

City _ _ _ State _ 

Phone _ 

AIBS  TRAVEL  PLAN 
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there's  an 


ECOLOGICAL  CONCEPT 
involved  here . . . 


-v-v  ^  As  explained  in  Hickman's 


Integrated  Prineiples  of  ZOOLOGY 


Wasteful  cutting  of  trees  involves  the  ecology 
of  conservation  .  .  .  clearly  explained  in  a 
chapter  on  Problems  of  Conservation  and  very 
much  a  part  of  the  zoological  picture. 

Dr.  Hickman’s  remarkable  text  goes  into  the 
varied  relationships  between  man  and  animals. 
He  unfolds  the  evolutionary  blueprint  by 
skillfully  integrating  biologic  principles,  from 
phylum  protozoa  to  class  mammalia.  Students 
study  morphological  comparisons  of  verte¬ 
brates  and  invertebrates,  and  those  marginal 
forms  that  defy  classification. 

The  author  treats  zoology  as  a  dynamic  subject 
by  tying  it  in  with  cultural  aspects.  He  dis¬ 


cusses  zoological  trends  and  states  that  investi¬ 
gations  may  well  change  today’s  biological 
principles,  this  science  is  not  static. 

Many  biology  instructors  prefer  this  book  for 
its  non  encyclopedic  approach,  a  style  that  is 
sure  to  interest  the  student  who  is  taking  the 
course  as  a  liberal  arts  requirement,  or  a 
steppingstone  to  the  medical  sciences. 

1955  956  pages,  442  illustrations  $6.50 

By  Cleveland  P.  Hickman,  Ph.D.,  Profes¬ 
sor  and  Head  of  the  Department  of  Zoology, 
DePauw  University,  Greencastle,  Indiana 


For  Perfect  Integration  of  Laboratory  and  Classroom 

SEE  HICKMAN’S  NEW  LABORATORY  MANUAL 
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Laboratory  Studies  in  Integrated  Zoology 

llicknian’s  Manual  places  the  student  in  the  position  of  a  scientist  with  a  problem  to  solve.  Sufficient  inforina- 
lion  in  the  procedures  encourage  them  to  do  their  own  investigation.  Where  help  is  needed,  as  in  difficult 
drawings,  it  is  given.  The  time  saved  here  allows  them  more  time  to  glean  facts  in  learning  more  about  the 
atiimal  kingdom.  An  excellent  graphic  aid  that  helps  correlate  classroom  work  with  the  laboratory  is  a  chart 
on  the  organ  systems  of  the  animals.  It  can  be  detached  and  placed  on  the  wall  of  the  student’s  room.  Will 
he  released  this  month. 


Principles  of  Microbiology 

A  book  that  introduces  the  microbe  world  to  the  non-medical  student.  Topics  of  flouridation  of  water,  the 
Salk  vaccine,  are  just  a  few  current  events  discussed.  Adequately  meets  the  needs  of  the  science  teacher. 

1957  3rd  edition,  665  ixiges,  188  illustrations  $5.00 

By  Charles  F.  Carter,  B.S.,  M.D.,  Director,  Carter’s  Clinical  Laboratory,  Dallas,  Texas;  and  Alice  Loraine 
Smith,  A.B.,  M.D.,  Associate  Professor  of  Pathology,  Baylor  University. 

Introduction  to  Human  Anatomy 

Francis’s  anatomy  text  is  noted  for  fine  illustrations.  Beginners  clearly  see  relationships,  as  they  progress 
from  the  simple  cell  to  multicellular  systems.  Of  definite  appeal  to  teachers  are  the  well  balanced  contents. 
Send  for  an  examination  copy  today. 

1954  2nd  edition,  470  pages,  31  color  plates  $5.25 

By  Carl  C.  Francis,  A.B.,  M.D.,  Associate  Professor  of  Anatomy,  Western  Reserve  University,  Cleveland,  Ohio. 


- Clip  Coupon  and  Mall  —  No  Obligation - 

THE  C.  V.  MOSBY  COMPANY 

3207  Washington  Blvd. 

St.  Louis  3,  Mo. 

Date _ _ 

Please  send  the  copies  checked  for  a  trial  examination.  It  is  understood  that  my 
decision  to  adopt  any  of  these  editions  will  automatically  cancel  the  charge  for  my 
personal  copy. 

Hickman— INTEGRATED  PRINCIPLES  OF  ZOOLOGY  S6.50 

Hickman — Laboratory  Studies  in  Integrated  Zoology  In  Preparation 
Carter-Smith— PRINCIPLES  OF  MICROBIOLOGY  S5.00 

Francis— INTRODUCTION  TO  HUMAN  ANATOMY  $5.25 

NAME _ _ _ _ POSITION _  _ _ 

SCHOOL _ CITY _ _ 

AIBS  6-57 
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2  NEW  Books  from  Prentice  -  Hall. . . 

Dairy  Microbiology  Soil  Conservation 


by  E.  M.  FOSTER,  University  of  Wisconsin,  F.  E. 
NELSON,  Iowa  State  College,  M.  L.  speck.  North 
Carolina  State  College,  R.  N.  DOETSCH,  University  of 
Maryland,  and  J.  C  OLSON,  JR.,  University  of 
Minnesota 

This  is  an  interpretive  text  concerned  with  the 
microbiology  of  focxl,  milk,  and  milk  products.  It 
presents  a  new  approach  in  which  the  biology  of  the 
organisms  is  considered  in  relation  to  dairying  and 
dairy  products.  Important  characteristics  of  these 
organisms  are  catalogued  and  their  importance  to 
dairy  processing  indicated. 

Stressing  the  biology  and  physiology  of  microorgan¬ 
isms,  the  book  covers — 

— factors  affecting  growth  of  microorganisms 
— methods  of  destroying  microorganisms 
— methods  of  testing  and  analyzing  dairy  products 
— proper  disposal  of  dairy  waste 
— methods  of  preservation  of  dairy  products 
— economical  utilization  of  by-products 

Published  1957,  492  pages,  Text  price  $7.50 


by  J.  H.  STALLINGS,  U.  S.  Department  of  Agricul¬ 
ture,  Beltsville,  Maryland 

The  product  of  twenty  years  effort  in  the  nations’ 
soil  conservation  program,  this  new  book  constimtes 
a  review,  analysis  and  interpretation  of  practically  all 
the  important  available  research  data  in  the  field.  These 
research  data  are  conveniently  grouped  according  to 
particular  problems  and  are  presented  with  analyses 
in  clear  and  concise  terms. 

Among  the  topics  covered: 

— soil  erosion  by  water  and  wind 
— maintaining  soil  structure 
— sound  conservation  practices 
— surface  water  disposal  system 
— farm  and  watershed  planning 
— irrigation  and  drainage 

Published  1957,  575  pages.  Text  price  $8.50 

Hall,  Inc. 

ENGLEWOOD  CLIFFS,  NEW  JERSEY 


Prentice  - 


Handbook  of  Snakes 


OF  THE  UNITED  STATES  AND  CANADA 

By  Albert  Hazen  Wright,  Professor  of  Zoology,  Emeri¬ 
tus,  Cornell  University,  and  Anna  Allen  Wright 

Concise  and  informative,  this  two-volume  source  book,  fol¬ 
lowing  a  general  introduction,  is  comprised  of  detailed 
accounts  of  each  known  species  of  snakes  in  the  United 
States  and  Canada.  The  use  of  personal  field  notes;  a 
reference  list  of  authorities;  for  each  form,  a  panel  of  photo¬ 
graphs  taken  from  life;  drawings;  keys;  and  maps  of  geo¬ 
graphical  distribution  are  some  of  the  distinctive  features 
which  should  make  this  work  valuable  for  the  beginning 
student  as  well  as  for  the  more  experienced  herpetologist. 

1133  pages,  306  figs.,  70  maps,  $14.75 

Bees: 

THEIR  VISION,  CHEMICAL  SENSES, 

AND  LANGUAGE 

By  Karl  von  Friseh,  The  University  of  Munieh 

“There  is  masterful  simplicity  to  this  distillate  of  40  years’ 
research  on  bees  that  makes  the  first  English  translation  of 
a  book  by  von  Frisch  read  like  a  classic.” — Quarterly  Re¬ 
view  of  Biology 

132  pages.  Ulus.,  cloth,  $3.00;  128  pages.  Ulus.,  paper,  $1.45 


The  Infectious  Diseases 
of  Domestic  Animals 

WITH  SPECIAL  REFERENCE  TO 
ETIOLOGY,  DIAGNOSIS,  AND  BIOLOGIC 
THERAPY.  3RD  ED. 

By  William  Arthur  Hagan,  D.V.M.,  D.Sc.,  Professor  of 
Veterinary  Bacteriology  and  Dean  of  the  Faculty,  New 
York  State  Veterinary  College,  and  Dorsey  William 
Bruner,  D.V.M.,  Ph.D.,  Professor  of  Bacteriology,  New 
York  State  Veterinary  College,  Cornell  University 

Extensively  revised,  modernized,  and  enlarged,  this  is  a 
new  edition  of  a  standard  book  which  is  now  being  used 
both  as  a  text  in  veterinary  schools  across  the  country  and 
as  a  reference  work  by  practitioners,  students,  and  research 
workers.  This  up-to-date  account  of  the  biological  char¬ 
acteristics,  the  etiological  agents,  and  the  treatment  of  all 
the  more  important  infectious  diseases  of  animals  should 
prove  more  valuable  and  of  wider  usefullness  than  ever 
before.  988  pages,  frontis.,  171  figs.,  $10.50 

Cornell  University  Press 

124  ROBERTS  PLACE,  Ithaca,  New  York 
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America’s  Natural  Resources 


Edited  by  a  Committee 
Headed  by 

CHARLES  H.  CALLISON 

Conservation  Director, 
National  Wildlife 
Federation 


Just  Published.  This  book,  edited  for  the 
Natural  Resources  Council  of  America,  pre¬ 
sents  a  clear,  intelligible  summary  of  the  facts 
about  America’s  natural  resources  and  their 
conservation.  Here  is  a  complete,  authorita¬ 
tive  guide  to  conservation  problems  written 
by  experts  in  non-technical  language.  Thir¬ 
teen  competent  and  well-known  authorities 
have  provided  separate  chapters  covering  the 
various  resources — each  sketching  the  his¬ 


torical  background,  pointing  out  the  impor¬ 
tance  of  the  resource  to  human  life,  showing 
the  dangers  that  threaten  it,  and  explaining 
sound  methods  by  which  it  may  be  preserved 
and  used  most  profitably  over  the  years. 
Introductory  and  final  chapters  give  a  broad 
perspective  on  national  and  world  conserva¬ 
tion  problems,  and  throughout  it  is  empha¬ 
sized  that  all  resources  are  interdependent  and 
must  be  treated  as  a  whole.  211  pp.  $3.75 


A  World  Geography  of  Forest  Resources 


Edited  by 

STEPHEN  HADEN-GUEST, 
JOHN  K.  WRIGHT, 
EILEEN  M.  TECLAFF 


A  world-wide  appraisal  of  our  forest  resources 
in  terms  of  their  natural  functions  and  man's 
dependence  on  them.  Edited  for  the  American 
Geographical  Society,  this  book  deals  with 
forests  as  the  source  of  essential  raw  materials, 
and  touches  upon  the  immense  and  unsolved 
problem  of  how  to  sustain  forest  yields  in  the 
face  of  ever-mounting  demands.  Chapters 
provided  by  35  distinguished  contributors 
consider  the  relationships  of  forests  to  rainfall 


and  temperamre,  to  topography  and  soils,  and 
to  human  populations  and  their  needs  and 
desires.  Abundant  photographs  illustrate  types 
of  forest  and  tree  species,  forest  enterprises, 
and  wood  products.  "For  the  first  time  exten¬ 
sive  and  up-to-date  information  and  data  on 
the  forest  resources  of  the  world  can  now  be 
found  in  one  volume.” — Richard  F.  West, 
Rutgers  University.  219  ills.,  tables;  35  maps; 
736  pp.  $12.50 


Conservation  Education  in  American  Colleges 


CHARLES  E.  LIVELY 

University  of  Missouri 

JACK  J.  PREISS 

Michigan  State  University 


Also  New.  This  unique  book  records  the 
findings  of  a  nation-wide  survey  of  conserva¬ 
tion  teaching  in  colleges  and  universities.  A 
review  of  the  historical  development  of  con¬ 
servation  education  in  the  United  States  pre¬ 
cedes  the  exposition  of  the  survey’s  objectives, 
methods,  and  important  findings.  The  over¬ 
all  situation  is  summarized  and  perceptive 
recommendations  are  made  for  increasing  the 
number  of  institutions  teaching  conservation 


courses,  improving  the  training  of  teachers  of 
conservation,  and  utilizing  the  contributions 
of  social  scientists  in  conservation  education 
in  addition  to  those  of  the  natural  and  physi¬ 
cal  scientists.  A  book  of  first  importance  to 
students  and  teachers  of  the  natural  sciences, 
as  well  as  to  everyone  concerned  with  the 
future  of  conservation  in  this  country.  85 
ills.,  tables;  320  pp.  $5 


Vegetation  and  Watershed  Management 


E.  A.  COLMAN 

U.  S.  Forest  Service 


The  first  systematic  appraisal  of  the  methods 
of  managing  vegetation  in  watersheds  to  in¬ 
crease  ground  water  supplies,  check  soil  ero¬ 
sion  and  siltation  in  reservoirs,  and  reduce 
flood  peaks.  Points  out  how  management  of 
vegetation  for  conserving  water  provides  an 
indispensable  supplement  to  the  control  of 
water  in  streams  and  ground  water  basins. 
Indicates  methods  by  which  the  character  of 
vegetation  can  be  changed  to  improve  the 


hydrologic  processes.  Includes  a  large  5-color 
map  for  permanent  reference.  "An  excep¬ 
tionally  well-developed  presentation  of  a 
highly  important  subject,  this  book  merits 
wide  reading  and  study.” — SOIL  SCIENCE. 
".  .  .  should  go  a  long  way  toward  filling 
present  gaps  in  readily  available  information.” 
—JOURNAL  OF  FORESTRY.  A  Conser¬ 
vation  Foundation  Study.  24  ills.,  5  maps; 
412  pp.  $7 


Irrigation  Development  and  Public  Water  Policy 


ROY  E.  HUFFMAN 

Montana  State  College 


Incorporating  the  major  changes  in  the  last 
quarter  century,  this  book  presents  a  full 
study  of  the  social  and  economic  aspects  of 
irrigated  agriculture  and  public  water  policy 
in  the  United  States.  It  reviews  our  past 
irrigation  experience  and  discusses  how  cer¬ 
tain  elements  of  that  experience  have  become 
a  part  of  our  national  socio-economic  and 
legal  structure.  The  book  throws  light  on 
both  the  water  resource  problems  of  the  semi- 


arid  western  states  and  the  increase  in  supple¬ 
mental  irrigation  in  other  parts  of  the  coun¬ 
try.  "A  real  contribution  to  a  fuller  under¬ 
standing  of  the  problems  and  issues  that 
concern  resource  development.” — AGRICUL¬ 
TURAL  ECONOMICS  RESEARCH.  "Des¬ 
tined  to  become  a  standard  reference  on  the 
economics  of  irrigation.” — JOURNAL  OF 
FARM  ECONOMICS.  19  ills.,  tables;  336 
pp.  $6.50 
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Kl.lkSHIPS  OF  ANIMALS  AIVD  MAX:  A  Textbook  of  Animal  Biology 

By  Ann  H.  Morgan,  Mount  Holyoke  College.  848  pages,  $6.75 

A  new  and  stimulating  text  written  in  simple,  direct  language,  with  liberal  use  of  examples  and  illustrations 
the  student  will  understand  and  appreciate.  This  is  a  fascinating  and  unique  work  that  considers  zoolog\ 
as  a  living  science,  dealing  with  living  animals  and  stressing  their  relationships  to  each  other  and  their 
environment.  Throughout,  emphasis  is  placed  on  ecology,  and  chemistry  and  physics  are  correlated  with 
biology.  The  important  role  of  cooperation  among  living  organisms  with  its  implications  is  stressed.  It  is 
an  excellent  prerequisite  for  comparative  anatomy,  physiology,  embryology,  genetics,  and  histology.  A 
laboratory  studies  manual  (282  pages,  $3.90)  accompanies  the  text. 


THE  HIMAX  ORGAXTSM 

By  Russell  Myles  DeCoursey,  University  of  Connecticut.  5.56  pages,  $5.75 

Here  is  the  first  integrated  human  anatomy  and  physiology  text  designed  specifically  for  liberal  arts  students. 
Emphasis  is  on  physiology,  with  enough  basic  anatomical  information  to  give  the  necessary  background  for 
understanding  tbe  physiological  principles.  The  latest  advances  are  covered,  including  recent  work  in  muscle 
and  nerve  physiology,  physiology  of  the  blood,  and  newer  methods  of  artificial  respiration.  Recent  advances 
in  endocrinology,  newer  knowledge  of  hormonal  control  of  reproductive  functions,  pregnancy  tests,  and  the 
Rh  factor  are  also  outstanding  features  of  the  book.  A  Laboratory  Manual  of  Human  Anatomy  and  Physiology 
(by  R.  M.  DeCoursey  and  F.  Dolyak)  will  be  available  in  July. 


MAXT  AL  OF  MICROBIOLOGICAL  METHORS 

By  The  Society  of  American  Bacteriologists.  Edited  by  H.  J.  Conn  and  M.  W.  Jennison.  Ready  in 
October 

An  ideal  supplementary  book  for  any  laboratory  course,  this  unique  manual  brings  together  accepted  basic 
procedures  used  for  the  study  of  pure  cultures  of  bacteria  and  other  microbes.  No  other  book  includes  the 
different  kinds  of  basic  methods  used  in  working  with  and  studying  microbes.  It  covers  culture  media  and 
methods  for  preserving  stock  cultures;  staining  methods;  measurement  of  pH  and  Eh;  biochemical  and 
seriological  methods. 


PLAXT  PATHOLOGY 

By  John  Charles  Walker,  L^niversity  of  Wisconsin.  McGrau-HUl  Publications  in  the  Agricultural 
Sciences.  New  Second  Edition.  707  pages,  $10.00 

This  general  text,  revised  and  up  to  date,  introduces  the  student  to  the  basic  facts  underlying  the  scientific 
foundations  of  plant  pathology.  It  describes  in  detail  the  symptoms,  causal  factors,  disease  cycle,  and  control 
of  nearly  100  representative  diseases  of  plants.  They  include  all  the  major  types  of  disease  and  are  drawn  from 
the  diseases  of  the  major  agricultural  crops  and  forest  trees.  The  text  in  discussing  the  principles  of  plant 
pathology  covers  such  subjects  as:  definitions  and  terms,  classifications  of  diseases,  history  of  plant  pathology, 
environmental  relations,  host-parasite  interactions,  disease  resistance,  and  various  types  of  remedial  measures. 


SEND  FOR  COPIES  ON  APPROVAL 


McGRAW-HILL 

330  West  42nd  Street 


BOOK  COMPANY 

•  New  York  36,  N.  Y. 


A-I-B-S  BULLETIN — JuilC  1957 


I  Everybody’s  Business 

I  c.  w.  SHILLING,  M.D. 

I  Deputy  Director,  Division  of  Biology  and  Medicine,  U.  S.  Atomic  Energy  Commission 


IN  early  days,  warfare  was  strictly  a  gen¬ 
tleman’s  business.  It  was  fought  on  a 
face  to-face  basis  with  various  types  of  hand 
instruments.  Chivalry  was  the  order  of  the 
dav.  rhen  came  the  long  bow  and  the 
cross-bow  and  techniques  for  throwing 
rocks.  W  ith  this  development,  the  foe  was 
no  longer  met  in  hand-to-hand  combat. 
The  adsent  of  gun  powder  increased  the 
distance  from  which  it  was  possible  to 
destrov  the  enemy.  W'ith  the  development 
of  higher-powered  guns,  rifles,  cannon  and 
particularly  with  ships  and  planes  to  carry 
them,  larger  groups  of  combatants  became 
invohed  and  often  the  enemy  was  not  even 
seen. 

Then  came  more  advanced  bomb-type 
weapons,  and  the  concept  of  attacking  en¬ 
tire  cities  in  addition  to  military  installa¬ 
tions.  Civilian  populations  were  now  in¬ 
volved  and  it  became  everybody’s  business 
— in  the  city  under  attack.  The  advent  of 
the  atomic  bomb  in  1945  added  power — 
from  the  standpoint  of  blast  and  heat  and 
a  larger  circle  of  damage.  And  a  new  ele¬ 
ment  was  added  by  the  radioactivity  of  the 
bomb  components.  With  the  larger 
bombs,  came  w  idespread  radioactive  fallout. 

Nuclear  war  has  now  become  everybody’s 
business,  for  in  the  eventuality  that  this 
should  happen,  every  person  on  the  globe 
may  be  subject  to  radioactive  fallout. 

Every  day  we  hear  much  about  the  dan¬ 
gers  inherent  in  atomic  power  plants,  the 
multiple  uses  of  radioactive  isotopes,  the 
problems  of  disposal  of  radioactive  waste, 
and  last,  but  by  no  means  least,  the  testing 
of  atomic  weapons.  In  short,  radiation. 

Some  of  the  statements  and  misstate¬ 
ments  about  radiation  are  indeed  disturb¬ 
ing  and  amidst  the  welter  of  differing 
opinions,  it  is  not  in  the  least  surprising 
that  the  general  public  is  not  only  confused 
but  that  some  persons  are  very  much 
alarmed.  For  these  reasons,  1  believe  it  is 
time  to  repeat  the  known  facts  in  a  sober 
and  scientific  way. 

Let  us  take  a  real  look  at  the  situation. 

I  be  U.  S.  Atomic  Energy  Commission  is 
doing  evervthing  within  its  power  to  find 
the  anwsers  to  all  of  the  many  complex 
problems  related  to  nuclear  energy.  In  the 
Division  of  Biology  and  Medicine,  there  is 
a  comprehensive  research  program  inquir 
ing  into  many  facets  of  the  effects  of 
radiation  on  living  tissue  and  the  methods 
of  preventing  or  alleviating  these  effects. 

I  his  research  program  also  includes  exten¬ 
sive  studies  in  genetics,  in  marine  biology, 
in  agriculture,  in  ecology,  and  even  in 
mctcrology  and  oceanography. 

In  addition  to  the  work  carried  on  in  our 
National  Laboratories,  the  Division  of 


Biology  and  Medicine  sponsors  463  con¬ 
tracts  with  over  200  universities  and  non¬ 
profit  organizations  and  a  few  with  indus¬ 
try.  None  of  these  contracts  is  classified 
in  any  way.  'Lhe  results  are  available  in 
published  literature.  Other  Divisions  of 
the  Commission  also  have  research  pro¬ 
grams  designed  to  advance  the  knowledge 
of  use  of  the  atom,  in  the  Atoms  for  Peace 
program. 

Operating  out  of  the  Division  of  Biology 
and  Medicine  and  with  the  invaluable  help 
of  the  Health  and  Safety  Laboratory  in 
New  York  City,  is  an  extensive  sampling 
program  (part  of  a  worldwide  network) 
designed  to  determine  the  extent  and 
amount  of  radioactive  fallout.  In  addition, 
samples  of  water,  soil,  milk,  plants,  fish, 
foods,  and  bone,  both  human  and  animal, 
are  collected  from  all  over  the  world. 

On  the  basis  of  know  n  facts  the  Atomic 
Energy  Commission  has  in  the  past  made 
positive  and,  we  feel,  factual  pronounce¬ 
ments.  The  first  of  these  is  that  radiation 
has  been  with  us  for  a  long  time — in  fact, 
since  the  world  began.  Man  didn’t  start  it 
all  with  the  atomic  bomb! 

This  type  of  radiation  is  the  natural 
“background”  radiation  that  arises  from 
the  radioactive  elements  in  the  earth, 
cosmic  radiation  which  comes  to  the  earth 
from  outer  space,  radiation  from  elements 
naturally  or  artifically  radioactive,  and  man¬ 
made  radiation,  such  as  X-rays  used  in 
medical  diagnosis  and  therapy. 

About  the  first  type:  the  crust  of  the 
earth  contains  radioactive  material  (particu¬ 
larly  in  granitic  rock)  amounting  to  an 
average  exposure  to  the  individual  of  about 
40  millirocntgens  per  year  from  thorium, 
the  same  from  potassium,  and  in  addition, 
20  milliroentgens  from  uranium  and 
radium  in  the  same  granite.  Since  one  of 
the  natural  potassium  isotopes  is  radio¬ 
active  and  has  a  half-life  of  about  one 
billion  years,  it  is  inevitable  that  the  body 
contains  some  of  this — and  calculations  in¬ 
dicate  that  we  receive  from  this  source, 
within  our  own  bodies,  about  35  milli¬ 
roentgens  per  year.  W’e  must  add  to  this 
about  35  more  milliroentgens  (at  sea 
level)  received  from  cosmic  rays.  At  higher 
altitudes — for  example,  at  5,000  feet — 65 
milliroentgens  per  year  are  received  from 
cosmic  rays. 

Radioactive  material  is  thoroughly  dis 
tributed  over  the  earth.  It  has  been  esti¬ 
mated  that  a  layer  of  soil  one  foot  thick 
and  one  square  mile  in  area  will  contain, 
on  the  average,  more  than  one  gram  of 
radium,  three  tons  of  uranium,  and  six  tons 
of  thorium. 


This  background  radiation  varies  in  in¬ 
tensity  dejrending  upon  the  time  of  day, 
the  altitude,  the  geologv'  of  the  area  or 
mineral  deposition,  and  to  a  minor  extent, 
the  latitude.  From  these  sources,  back¬ 
ground  and  cosmic  rays,  humans  receive 
between  80  and  800  milliroentgens  (0.08 
to  0.8  roentgens)  per  year  depending  upon 
where  they  live.  Measurements  indicate 
that  the  variations  between  different  in¬ 
habited  areas  of  our  globe  is  much  greater 
than  the  intensity  of  the  radiation  from 
fallout  to  date.  'This  natural  or  background 
radiation  is  reported  to  amount  to  4.3 
roentgens  to  the  gonads  during  the  re¬ 
productive  lifetime,  which  is  statistically 
calculated  to  be  from  conception  to  age 
30  years  (National  Academy  of  Sciences — 
National  Research  Council,  “The  Biologi¬ 
cal  Effects  of  Atomic  Radiation  —  Sum¬ 
mary  Reports”  June  1956). 

'To  this  amount  of  radiation  must  be 
added  what  man  contributes  to  the  total 
in  the  use  of  X-rays  and  the  fluoroscope. 
The  amount  of  diagnostic  radiation  to 
which  a  patient  is  exposed  may  be  many 
hundred  times  that  which  he  receives  from 
background,  but  even  so  is  not  considered 
by  the  medical  profession  to  be  hazardous. 
It  must  be  noted  that  these  exposures 
usually  only  involve  one  part  of  the  body 
and  not  the  entire  body.  Let  us  look  at 
some  of  the  typical  X-ray  examinations  and 
the  amounts  of  exposure  involved: 

Routine  chest  X-ray . 0.04  to  1  r.  per 

exposure 

Routine  gastro¬ 
intestinal  X-ray . 1.0  r.  per  exposure 

X-ray  of  extremities . 0.25  to  1.0  r. 

Fluoroscopic 

examination  . 10  to  20  r.  per  min. 

Cinefluorography 

(X-ray  movie) . 25  r.  per  examination 

'This  man  made  radiation  is  calculated 
to  amount  to  3.0  roentgens  during  the  re¬ 
productive  lifetime  of  the  average  Ameri¬ 
can. 

It  should  be  remembered  too,  that  treat¬ 
ment  with  X-rays,  radium  or  cobalt  60 
may  be  several  orders  of  magnitude  higher 
than  for  diagnostic  purposes.  For  example, 
a  skin  cancer  may  be  exposed  to  4,000  r. 
of  X-rays  of  relatively  low  energy  with  little 
or  no  effect  on  the  patient  except  for  the 
destruction  of  the  cancer  cells  and  a  little 
scarring  of  the  adjacent  tissue.  On  the 
other  hand,  a  single  exposure,  amounting 
to  only  one  tenth  that  amount  of  pene 
trating  X-rays  given  simultaneously  to  all 
parts  of  the  body,  would  most  likely  re¬ 
sult  in  death  to  one  half  of  the  persons  so 
exposed. 
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What  is  the  situation  relative  to  fallout 
from  the  test  detonation  of  nuclear  weap¬ 
ons?  —  another  man-made  factor  that  we 
must  consider. 

First,  what  is  fa/Iout?  Commissioner 
Libby  said  in  June  of  1955: 

“Radioactive  fallout  is  the  radioactivity 
which  falls  out  of  the  atmosphere  after  the 
explosion  of  a  nuclear  weapon.  The  nuclear 
reactions  furnishing  the  energ)  in  atomic 
and  thermonuclear  weapons  produce  radio¬ 
activities  as  end  products.  In  the  ordinary 
atomic  bomb,  for  each  20,000  tons  of 
TNT  equivalent,  about  two  pounds  of 
radioactive  materials  are  produced.  In  these 
two  pounds  are  some  ninety  different  radio¬ 
active  species,  var)’ing  in  natural  lifetime 
from  fractions  of  a  second  to  many  years. 
The  mixture  as  a  whole  decreases  in  radio¬ 
activity  in  such  a  way  that  for  every  seven¬ 
fold  hourly  increase  in  age,  the  radio¬ 
activity  is  decreased  ten-fold.  Thus,  the 
radioactivity  seven  hours  after  the  explosion 
has  decreased  to  1/10  the  radioactivity  at 
one  hour;  at  49  hours  (roughly  two  days) 
to  1/100;  at  two  weeks  to  1/1000;  and  at 
three  months  to  1/10,000. 

“The  conditions  of  fallout,  of  course,  are 
largely  determined  by  the  amount  and  type 
of  material  vaporized  into  the  fireball  of  the 
bomb  itself.  A  bomb  fired  in  the  air  con¬ 
tributes  such  a  small  amount  of  matter  to 
the  cloud  that  the  particles  are  of  necessity 
very  tiny  and  very  slow  in  settling.  The 
result  is  that  most  of  the  radioacti\  itics  arc 
expended  in  the  air  and  the  area  of  dis¬ 
semination  is  very  large  indeed,  usually 
extending  to  the  ends  of  the  earth  in 
minute  though  detectable  amounts. 

“A  bomb  fired  on  the  surface  of  the 
earth,  however,  may  have  a  major  portion 
of  its  radioactivity  reprecipitated  within 
short  distances.  In  fact,  bombs  fired  be¬ 
neath  the  surface  of  the  earth  may  place 
essentially  no  radioactivity  in  the  atmos¬ 
phere.  the  question  of  the  area  of 
contamination  to  be  expected  from  atomic 
and  thermonuclear  weapons  cannot  be 
answered  categorically  without  specifying 
the  degree  of  contact  of  the  fireball  with 
the  surface  of  the  earth,  and  probably  also 
the  chemical  characteristics  of  the  surface.” 

In  all  of  the  considerations  concerning 
radioactivity  and  its  effects  on  human 
beings,  we  must  carefully  distinguish  be¬ 
tween  radiation  outside  the  body,  i.e.  ex 
ternal  sources,  and  radiation  from  sources 
within  the  body  resulting  from  the  inges 
tion  of  radioactive  material — by  breathing 
it  in  or  swallowing  it. 

First,  external  radiation.  \\Tat  is  the 
external  dose  rate  to  the  average  indix  idual 
in  the  U.S.  from  fallout  material?  From 
the  best  figures  obtained  from  direct 
measurements  at  a  large  number  of  moni¬ 
toring  stations  and  from  analysis  of  a 
variety  of  collected  samples,  the  .\EC’s 
recent  Twenty-first  Semiannual  Report  to 
the  Congress  states: 

“The  range  in  values  of  maximum  pos¬ 
sible  accumulated  gamma  doses  to  date  for 
localities  in  the  United  States  outside  the 
vicinity  of  the  Neveda  Test  Site  is  0.006  to 
0.049  roentgen  (except  three  cities, 
Albuquerque,  N.  Mex.,  with  0.11,  Grand 


Junction,  Colo.,  0.12  and  Salt  Lake  City, 
Utah,  0.16)  while  foreign  stations  range 
from  0.004  to  0.023  roentgen  (except  some 
of  the  Pacific  Islands  which  range  from 
0.013  to  0.15).” 

However,  it  must  be  noted  that  with 
continued  testing  and  from  such  additional 
sources  as  particle  discharge  from  atomic 
processing  plants,  from  power  plants  and 
from  waste  disposal  into  the  air,  land,  and 
to  some  extent  the  sea,  there  will  continue 
to  be  a  slight  but  perceptible  rise  in  the 
level  of  environmental  radiation  to  which 
man  will  be  exposed. 

The  National  Academy  of  Sciences  re¬ 
port,  “I’he  Biological  Effects  of  Atomic 
Radiation,”  indicates  that  the  amount  of 
radiation  to  the  gonads,  if  testing  is  con¬ 
tinued  at  the  level  of  the  past  five  years, 
probably  will  amount  to  0.1  r.  for  the 
average  person  in  the  U.  S.  during  his  re¬ 
productive  lifetime. 

In  the  problem  of  internal  emitters,  i.e., 
the  isotopes  that  are  retained  when  taken 
into  the  body  and  continue  to  give  off 
radiation,  strontium  90  is  by  far  the  most 
important. 

Because  of  its  resemblance  to  calcium, 
strontium  90  is  assimilated  by  biological 
processes.  If  ingested  by  humans,  in  food 
or  water,  the  strontium  will  deposit,  like 
calcium,  in  the  skeleton.  At  a  distance  from 
the  explosion  site,  the  only  significant  radio¬ 
active  fallout  isotope  is  the  strontium  90. 

There  are  several  reasons  for  this.  First, 
is  its  long  half-life  of  28  years;  another  is 
its  chemical  similarity  to  calcium.  Another 
is  its  bone-seeking  propensity.  In  large 
enough  amounts,  inferential  evidence  points 
to  the  probability  that  it  may  cause  leu¬ 
kemia  or  bone  tumors.  This  is  undoubtedly 
its  most  significant  effect.  It  has  been  re¬ 
liably  estimated  that  the  dose  to  the  gonads 
from  strontium  90  is  but  1/40  of  the  dose 
to  the  bone. 

According  to  quantum  theory,  the  prob¬ 
ability  exists  that  a  single  ionizing  event 
may  kill  or  injure  a  living  cell.  This  type 
of  event  is  difficult  to  demonstrate  in 
multiple  celled  organisms  such  as  man,  but 
an  easy  task  in  single-celled  micro¬ 
organisms.  An  injured  or  mutated  cell 
could  continue  to  divide  and  thus  give  rise 
to  groups  of  abnormal  cells,  which,  under 
certain  circumstances,  might  lead  to  can¬ 
cerous  cells.  One  reason  that  the  effect 
of  small  amounts  of  radiation  cannot  be 
detected  is  that  there  is  almost  immediate 
repair  of  damaged  tissue  by  the  organism. 
Another  reason  that  detection  is  all  but 
impossible  is  that  there  are  2,000  ionizing 
events  per  cubic  centimeter  of  our  bodies 
occurring  every  second  of  our  lives  from 
natural  sources.  It  is,  therefore,  difficult  to 
believe  that  the  addition  of  one  more,  mak¬ 
ing  it  2,001,  would  make  a  detectable  dif¬ 
ference.  Doubling  i.e.  4,000  per  second 
per  cubic  centimeter — yes — but  not  one 
extra. 

Let  us  take  a  moment  to  examine  this 
somatic  effect  when  radiation  is  delisered 
externally  in  oversvhelming  quantities, 
such  as  the  gamma  radiation  in  the  im¬ 
mediate  vicinitv  of  a  nuclear  detonation. 


Dr.  John  Bugher,  past  Director  if  the 
Division  of  Biology  and  Medicine,  \EC 
has  said: 

“The  immediate  effects  of  whole  body 
gamma  radiation  are  determined  )i\  the 
dosage  received  and  the  rate  of  deuxery. 
The  systems  most  fundamentally  affected 
are  the  central  nervous  system,  blood  form¬ 
ing  organs  and  tissues  and  the  gastroin¬ 
testinal  tract.  For  radiation  promptlv  de¬ 
livered,  transient  depression  of  white  blood 
cells  and  platelets  may  be  detected  at  an 
exposure  of  50  roentgens  and  nausea  and 
vomiting  will  occasionally  be  found  with 
whole  body  doses  as  low’  as  100  roentgens. 

“Where  the  dose  is  delivered  over  pe¬ 
riods  of  weeks  to  months,  the  total  amount 
of  radiation  received  before  there  is  recog¬ 
nizable  change  is  many  times  the  dose  that 
is  lethal  when  delivered  within  a  few 
minutes.  Where  exposures  of  several  hun¬ 
dred  roentgens  occur,  it  seems  clear  from 
the  results  of  the  study  of  the  survivors  of 
Hiroshima  and  Nagasaki  that  there  is  an 
increase  in  the  frequency  of  leukemia.  The 
increase  is  marked  only  in  proportion  to 
the  normal  frequency  of  the  disease.  The 
actual  number  of  all  such  cases  will  be  de¬ 
tectable  only  when  a  large  population  is 
studied.  From  heavy  doses  of  gamma 
radiation,  it  seems  possible  and  perhaps 
probable  that  there  will  be  a  statistical 
shortening  of  life  expectancy,  again  to  be 
appreciated  only  by  the  most  meticulous 
study  of  a  large  population.  Such  factors 
require  hundreds  of  roentgens  to  be  in¬ 
creased  detcctably  and  we  see  no  possibility 
whatever  of  recognizing  such  effects  at  the 
exposure  levels  from  radioactive  fallout 
from  tests.” 

\V’’e  have  seen  in  animal  experimental 
work,  following  exposure  to  large  amounts 
of  radiation  (enormous  when  compared  to 
fallout),  that  there  is  an  increase  in  the 
incidence  of  cancer,  there  is  an  aging  effect 
and  there  is  definite  life  shortening,  but 
this  is  with  exposures  thousands  of  times 
greater  than  the  average  received  from  all 
fallout  from  1945  to  date. 

A  careful  study  has  been  made  of  the 
Rongelap  people  who  were  exposed  to  fall¬ 
out  during  the  Pacific  test  scries  in  March 
1954.  Some  of  the  exposed  persons  re¬ 
ceived  as  high  as  175  r.  However,  medical 
follow-up  to  date  has  indicated  that,  aside 
from  some  skin  scarring  from  burns  result¬ 
ing  from  direct  contact  w’ith  fallout  parti¬ 
cles,  the  general  condition  of  their  health 
is  good  and  no  untoward  effects,  which 
might  have  been  expected,  are  evident  in 
them  or  in  children  born  since  the  incident. 

Next,  let  us  turn  to  what  is  known  about 
the  effects  of  radiation  damage  to  the  germ 
cells  giving  rise  to  alteration  of  the  genes 
upon  which  inheritance  depends. 

Dr.  Warren  Weaver,  speaking  as  Chair¬ 
man  of  the  Committee  on  Genetic  Effects 
of  Atomic  Radiation  of  the  National 
Academy  of  Sciences,  in  a  statement  before 
the  Congress  recently,  said  in  this  con¬ 
nection, 

“Now  what  we  do  know  about  the 
effects  of  radiation,  the  genetic  effects  of 
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II  radi;ition,  in  all  briefness  and  simplicity,  is 

I  this:  We  know  that  radiation  causes  what 
the  geneticist  calls  mutation,  changes  in 
the  .atual  genes  and  chromosomes  which 
control  our  heredity.  W'c  know  these  mu¬ 
tations  as  caused  by  radiations  are  in  prac¬ 
tical!'  all  cases  harmful.  Certainly,  95% 
of  imitations  are  harmful.  Very  probably 
99%  and  perhaps  even  a  higher  percentage, 
■j  W'e  do  know  that  the  number  of  muta- 

j  tions  is  proportional  to  the  total  amount 

I  of  radiation  which  the  individual  receives, 
and  1  mean  the  total  accumulated  amount 
from  the  time  he  is  conceived  up  to  the 
I  time  of  the  conception  of  his  last  child. 
;i  This  IS  the  part  of  it  which  is  genetically 
I  important.  If  a  certain  individual  is  not 
I  going  to  be  involved  in  the  conception  of 
j  anv  further  children,  then  obviously  what 
'i  happens  to  him  is  of  no  longer  any  genetic 
,1  significance.” 

Dr.  Earl  Green,  one  of  our  foremost 
geneticists,  testifying  before  the  Congress 
1  concerning  the  genetic  problem,  said : 

“Genetic  experiments  with  animals  sug- 
i|  gest  that  for  a  billion  genes  about  5,000 

I  Hill  mutate  spontaneously  or  without 

i|  assignable  cause  in  each  generation.  If 

il  the  billion  genes  are  exposed  to  1  unit  of 

radiation  (i.e.,  1  roentgen),  about  100  to 
200  more  genes  may  mutate.  The  average 
lesel  of  radiation  from  all  tests  of  atomic 
I  weapons  to  date  is  about  one-tenth  of  this 
j  unit  of  radiation.  Thus,  instead  of  5,000 
mutations,  there  may  have  been  5,010  or 
5,020  mutations  in  a  billion  organisms.  It 
should  be  reemphasized  that  these  esti¬ 
mates  may  be  either  too  low  or  too  high, 

I  since  they  are  based  upon  animal  ex¬ 

periments.” 

I’he  AEC  Advisory  Committee  on  Bi¬ 
ology  and  Medicine  made  the  following 

!  official  statement  (May,  1955)  which  has 
a  definite  bearing  on  the  genetic  problem: 

“Experiments  on  animals  and  plants  and 
observations  on  man  show  that  mutations 
occur  spontaneously  at  all  times.  Most  of 
these  mutations  act  unfavorably  on  the 
desclopment,  growth  or  well-being  of  indi- 
j  viduals.  The  spontaneously  mutated  genes 
ha\c  accumulated  in  large  numbers  in  all 
human  populations.  Their  presence  ac¬ 
counts  to  a  considerable  extent  for  the  fact 
that  at  least  one  percent  of  all  new-born 
exhibit  developmental  abnormalities,  most 
of  them  to  a  very  slight  degree  but  some  in 
a  more  serious  way. 

“Irradiation  of  animals  and  plants  adds 
to  the  number  of  more  or  less  detrimental 
mutations.  Human  genes  must  be  con¬ 
sidered  as  being  equally  subject  to  the 
mutagenic  effect  of  radiation.  Indeed,  a 
considerable  fraction  of  the  so-called  spon¬ 
taneous  mutations  of  man  are  probably 
caused  by  the  natural  background  irradia¬ 
tion  from  cosmic  rays,  soil  and  food. 

“The  radiation  produced  bv  fall-out 
from  atomic  weapons  tests  as  well  as  from 
present  and  future  peaceful  applications 
of  nuclear  energy  will  result  in  additional 
mutations  in  human  genes.  The  number 
of  these  cannot  be  estimated  accurately  at 
this  time.  At  the  current  rate  of  irradia¬ 
tion  from  fall-out,  among  the  four  million 


children  born  each  year  in  the  United 
States,  perhaps  from  a  hundred  to  several 
thousand  may  carry  as  a  result  of  this  irradi¬ 
ation  a  mutated  gene.  At  most,  only  a 
small  percentage  of  these  genes  will  pro¬ 
duce  any  noticeable  effect  in  the  first  gen¬ 
eration.  Only  slowly,  over  hundreds  of 
years  will  the  majority  of  these  radiation- 
induced  genes  become  apparent,  in  a  few 
individuals  at  a  time,  usually  by  causing  a 
less  than  normal  development  or  function¬ 
ing  of  the  person  concerned.  It  will  be 
impossible  to  identify  these  individuals 
among  the  large  number  of  similar  ones, 
affected  by  genes  already  present  in  the 
population  due  to  accumulated  spontane¬ 
ous  mutations. 

“No  measurable  increase  in  defective 
individuals  will  be  observable  at  any  time 
as  the  result  of  current  weapons’  tests, 
since  the  few  radiation-induced  defectives 
will  not  change  measurably  the  number  of 
about  40,000  defectives  who  will  occur 
spontaneously  among  the  four  million 
births  of  each  year  in  the  U.  S.  It  may  be 
pointed  out  that  no  significant  change  in 
the  percenteage  of  malformed  children 
has  been  observed  among  those  conceived 
after  the  war  whose  parents  had  been  ex 
posed  to  the  atomic  bombs  in  Hiroshima 
and  Nagasaki. 

“The  foregoing  conclusions  applv  only 
to  the  gcntic  effects  of  weapons’  tests 
carried  out  at  the  present  level  and  of  fore¬ 
seeable  peacetime  uses  of  atomic  energy. 
The  genetic  effects  of  a  generalized  nu¬ 
clear  war  would  be  one  of  many  castrophic 
consequences  of  such  a  disaster.” 

Dr.  Warren  Weaver,  in  1956,  said: 

“A  fallout  dose  of  0.1  roentgens  is,  for 
example,  only  1/100  of  the  10  roentgens 
set  as  ‘reasonable’  by  the  National  ,\cad- 
emy  of  Science  report.  It  is  only  about 
1/500  of  the  dose  that  would  presumably 
be  required  to  double  the  natural  rate  of 
mutation.  If  I  am  already  running  a  cer¬ 
tain  risk  (and  after  all  surviving  in  spite  of 
it)  then  ultimately  to  add  to  this  risk  by 
only  one  part  in  five  hundred,  docs,  when 
put  in  this  relative  way,  seem  pretty  neg¬ 
ligible. 

“But  look  at  the  question  in  other  terms. 
At  the  present  time,  roughly  4.5  per  cent 
of  the  babies  born  in  the  United  States 
have  serious  defects  (congenital  malforma¬ 
tion,  mental  defects,  epilepsy,  cutaneous 
and  skeletal  defects,  visual  and  aural  de¬ 
fects,  etc.).  Of  these,  it  seems  likely  that 
about  half  are  genetic  in  origin.  Let  us 
roughly  assume  that  2%  of  the  babies  born 
have  defects  of  mutational  origin. 

“Now  all  the  persons  now’  alive  in  the 
world — all  the  persons  who  at  this  moment 
face  this  problem — will  have,  before  they 
are  all  dead,  something  of  the  order  of 
fifteen  thousand  million  babies  (1.5  x 
10®).  The  immediate  genetic  risk  to  this 
vast  set  of  babies — the  world’s  next  set  of 
persons — may  well  be  increased,  due  to 
fallout,  only  one  part  of  5,000’'‘  (2  x 

•  This  factor  is  the  product  of  1/500  (a  reason¬ 
able  ratio  of  fallout  to  the  doubling  dose)  by  1/10 
( a  reasonable  estimate  of  the  fraction  of  total  dam¬ 
age  which  would  be  expressed  in  the  first  gen¬ 
eration)  . 


10“^).  The  increase  in  risk  is  very  small 
hut  the  increase  applies  to  a  vast  number 
of  persons.  The  estimated  result,  in  fact, 
is  6,000  additional  handicapped  babies. 
Now  what  impresses  you  as  more  signifi¬ 
cant — that  6,000  is  a  good  many  babies  to 
subject  to  serious  handicap,  or  that  1/5000 
is  a  very  small  fraction  and  correspondingly 
is  a  very  small  relative  addition  to  the 
thirty  million  babies  that,  without  fallout, 
will  have  serious  genetic  handicaps?” 

Dr.  Weaver  uses  a  figure  of  4.5  per  cent 
defective,  w  hile  others  use  figures  as  low  as 
2  per  cent  and  some  c\en  1  per  cent.  So 
the  figure  of  defective  offspring  that  can 
possibly  be  chargeable  to  fallout  may  be 
2666  or  1333  instead  of  6,000.  No  wonder 
many  scientists  have  said  it  would  be  im¬ 
possible  to  demonstrate  any  increase  due 
to  fallout  from  testing. 

We  now  ha\e  a  conspectus  of  views 
from  many  different  authoritative  sources. 
What  central  points  of  agreement  do  we 
find? 

It  is  ob\ious  that  exeryone  agrees  that 
radiation  alters  cell  structure.  There  seems 
to  be  general  agreement  also  that,  from 
the  somatic  or  individual  standpoint,  an 
exposure  of  100  r  or  more  may  result  in 
demonstrable  body  changes  such  as  leu¬ 
kemia  in  a  small  percentage  of  the  indi- 
\iduals.  There  also  seems  to  be  general 
agreement  that  from  the  somatic  stand¬ 
point.  there  may  be  repair  of  tissue  and  a 
return  to  apparent  normal  health. 

What  agreement  do  we  have  concerning 
the  genetic  effects?  Once  again,  authorities 
agree  that  radiation  damages  germ  cells. 
There  is  also  general  agreement  that  the 
resulting  mutations  transmitted  by  these 
changed  cells  are  deleterious.  There  is  also 
general  agreement  that  the  effect  of  radia¬ 
tion  is  proportional  to  the  amount  received 
and  is  cumulative.  There  is  fair  agreement 
as  to  the  order  of  magnitude  of  the  damage 
likely  to  result  from  radiation  from  various 
sources.  There  even  is  reasonable  agree¬ 
ment  as  to  the  amount  of  damage  which 
may  result  from  the  contamination  due  to 
fallout. 

Now,  let  us  look  at  some  of  the  other 
factors  which  must  be  brought  into  focus. 
From  the  genetic  standpoint,  the  figures 
quoted  by  Dr.  Warren  Weaver  relative  to 
the  number  of  possible  deformities,  speaks 
only  of  first  generation  damage;  however, 
mutations  can  be  carried  forward  into  sub¬ 
sequent  generations.  On  the  other  hand,  it 
must  be  pointed  out  that  there  is  a  tend¬ 
ency  for  deleterious  or  harmful  mutations 
to  be  eliminated.  This  is  due  to  the  fact 
that  in  many  cases,  the  harmful  effects 
lead  to  lessened  fertility  and  thus  to  few'er 
offspring,  and  may  also  lead  to  life-shorten¬ 
ing  and  in  some  cases  death  before  off¬ 
spring  are  produced. 

We  also  must  bear  in  mind  that  there 
was  at  least  as  much  radiation  on  this  earth 
when  life  was  but  a  single-celled  organism 
on  the  floor  of  the  ocean  as  there  is  now. 
Yet  through  millions  of  years  of  transition, 
life  has  progressed  to  its  present  state. 
Therefore,  the  addition  of  a  small  amount 
of  radiation  at  this  stage  from  fallout  is  not 


a  i-b  s  bulletin — June  1957 


11 


likely  to  cause  either  the  immediate  or  the 
future  destruction  of  the  human  race,  par¬ 
ticularly  when  we  realize  that  fallout  due 
to  weapons  testing  is  an  order  of  magni¬ 
tude  divided  by  4.3  less  than  normal  back¬ 
ground  radiation  to  which  we  have  obvi¬ 
ously  made  an  adjustment. 

Admitting  that  there  are  some  risks  and 
admitting  that  radiation  is  adding  slightly 
to  the  genetic  burden  that  the  human  race 
carries,  we  then  are  in  a  position  of  having 
to  determine  whether  this  risk  is  one  that 
should  be  taken.  Dr.  C.  L.  Dunham,  Di¬ 
rector  of  the  Division  of  Biology  and  Medi¬ 
cine,  AEC,  in  an  address  delivered  July, 
1956,  at  Denver,  Colorado,  summed  up 
the  problem: 

“It  is,  of  course,  this  injurious  effect  of 
radiation  which  makes  it  essential  that  all 
unnecessary'  exposure  to  ionizing  radiation 
be  avoided.  I’o  put  it  another  way,  there 
should  be  no  exposure  of  persons  to  radia¬ 
tion  without  at  the  same  time  some  useful 
purpose  being  sen  ed  for  the  individual  or 
for  the  group.  In  fact,  we  should  go  one 
step  further  as  has  been  recently  urged  in 
the  report  of  the  National  Academy  of 
Sciences-National  Research  Council  on  the 
biological  effects  of  atomic  radiation.  Even 
when  a  useful  purpose  is  served,  whether  in 
industry,  in  national  defense,  or  in  the 
practice  of  medicine,  all  radiation  exposures 
should  be  kept  at  a  minimum,  especially 
exposures  to  the  germ  cells.” 

Obviously,  the  risk  from  the  ever  present 
background  of  radiation  has  to  be  taken. 
It  seems  obvious  too  that  we  must  take  our 


chances  with  the  medical  use  of  the  X-ray 
and  by-products  of  atomic  energy,  both  for 
diagnosis  and  treatment.  I  would  urge, 
howeser,  that  the  roentgenologist  become 
thoroughly  familiar  with  this  problem  and 
use  X-ray  as  sparingly  as  possible. 

I’he  next  question  we  must  face  and 
must  answer  is,  must  we  continue  to  live 
with  radioactive  fallout?  To  this,  the 
answer  is  “yes”  at  least  until  a  safeguarded 
system  of  international  disarmament  is 
worked  out.  Until  such  time  we  must 
continue  testing  of  the  various  types  of 
nuclear  weapons  not  only  to  study  their 
characteristics,  but  also  and  perhaps  more 
importantly,  to  study  ways  and  means  of 
protecting  populations  from  their  effects 
should  they  ever  be  used  in  warfare.  The 
game  we  are  playing  with  Russia  is  for 
enormously  high  stakes  and  is  for  keeps. 
Therefore,  we  must  gamble  with  the  prob¬ 
ability  of  radiation  damage  to  a  tew  indi¬ 
viduals  in  order  to  secure  the  survival  of 
the  total  society. 

Then  we  must  turn  to  the  problem  of 
atomic  power  to  be  generated  by  nuclear 
reactors.  Once  again,  one  reads  radically 
conflicting  statements.  Some  facts,  how¬ 
ever,  can  be  incontrovertibly  stated.  The 
world  supply  of  fuel  is  not  inexhaustible. 
Some  areas  of  the  world  are  in  dire  straits 
now.  Cheaper  power  would  undoubtedly 
revolutionize  the  civilization  of  many  areas 
of  the  globe.  Better  living  conditions  would 
definitely  follow. 

We  know  that  the  risk  of  accidental 
release  of  radioactive  contamination  from 
reactors  is  extremelv  low.  Surelv,  there  is 


some  risk,  just  as  there  is  some  risk  m  any 
kind  of  industrial  operation.  The  itomic 
energy  program  has  an  exeellent  safety 
record  in  its  operations  to  date,  ami  there 
is  every  reason  to  believe  that,  uiicler  the 
safeguards  in  effect,  this  good  recoid  will 
continue  as  the  atomic  power  industry 
develops. 

On  the  credit  side,  in  addition  to  na¬ 
tional  protection,  and  the  developimnt  of 
power,  we  must  not  forget  the  incalc  ulable 
benefits  derived  from  radio  isotopes  It  has 
been  estimated  that  the  use  of  radio  iso 
topes  in  industry  already  is  resulting  in  cost 
savings  of  $295  million  to  $485  million 
annually.  I  his  does  not  count  the  enor¬ 
mous  advancement  of  the  frontiers  of 
knowledge  through  the  use  of  radio  iso¬ 
topes  in  research,  nor  does  it  count  the 
value  to  humanity  in  the  diagnosis  and 
treatment  of  disease. 

Let  rue  call  attention  to  the  fact  that 
by  the  very  nature  of  our  essential  free 
doms,  everyone  has  the  right  to  talk  and 
say  what  he  wishes.  This  means,  in  our 
system,  that  the  cog  wheels  are  loosely 
meshed  together  and  make  a  good  deal 
of  noise  as  the  machine  gradually  grinds 
out  the  truth  concerning,  in  this  case,  the 
balance  between  the  risks  and  benefits  to 
be  realized  by  the  use  of  atomic  energy. 

So,  it  seems  to  me  that  it  would  be  well 
for  all  of  us  to  be  as  calm  as  possible  in 
the  presence  of  the  revolution  that  atomic 
energy  must  inevitably  bring  to  our  way  of 
life.  Let  us  not  strew  the  road  with  tacks 
as  some  fanatics  did  in  order  to  stop  the 
progress  of  the  automobile. 


The  Fund  For  the  Advancement  oF  Education 


JOHN  J.  SCANLON* 

Deputy  Director  of  Research 


IN  THE  spring  of  1951  the  Ford  Foun¬ 
dation  established  the  Fund  for  the 
Advancement  of  Education  as  an  indepen 
dent  organization  to  support  new  and 
experimental  programs  at  all  levels  of 
formal  education.  During  the  past  six  years 
the  Fund  has  concentrated  on  five  prob¬ 
lems  which  seemed  of  major  importance: 
1 )  equalization  of  educational  opportunity, 
2)  improvements  in  curricula,  3)  clarifica 
tion  of  the  functions  of  educational  institu¬ 
tions,  4)  improvement  of  educational  man¬ 
agement  and  financing,  and  5)  the  im 
provement  of  teaching.  Our  grants  and 
expenditures  to  date  have  totaled  more 
than  $40,000,000,  of  which  nearly  two- 
thirds  has  been  devoted  to  the  improve¬ 
ment  of  teaching. 

Year  by  year  the  Fund  has  tried  to  con¬ 
centrate  on  problems  in  these  areas  made 
urgent  by  the  particular  circumstances  of 
education. 

Equalization  of  educational  opportunity, 
for  example,  received  particular  attention 
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in  1953  when  a  study  of  hi  racial  aspects 
of  public  education  in  the  United  States 
was  made  in  anticipation  of  the  impending 
legal  decision  on  the  constitutionality  of 
segregation.  The  findings  were  summarized 
in  The  Negro  and  the  Schools,  published 
fortuitously  the  day  before  the  Supreme 
Court  handed  down  its  decision  in  May, 
1954.  As  an  outgrowth  of  this  decision, 
the  Fund  established  the  Southern  Educa¬ 
tion  Reporting  Service  to  facilitate  com¬ 
munication  between  various  communities 
and  states,  and  to  help  state  and  local 
school  administrators  meet  the  manv  com¬ 
plex  problems  raised  by  the  decision.  These 
are  but  two  examples  of  the  Fund’s  activ¬ 
ities  in  this  field.  Others  include  grants  to 
the  New  York  public  school  system  to 
improve  the  educational  opportunities  of 
Puerto  Rican  students  and  a  program  of 
scholarship  aid  to  economically  underprivi¬ 
leged  students  in  New  Mexico. 

Improvements  in  curricula  have  been 
prompted  mainly  by  past  and  prolonged 
neglect  of  the  able  or  gifted  student.  A 


prime  example  of  curriculum  enrichment 
is  found  in  the  Portland  (Oregon)  project 
in  which  public  school  teachers  have  been 
working  with  faculty  members  of  Reed 
College  to  develop  courses  considerably 
more  demanding  and  rewarding  than  those 
designed  for  the  average  student.  Not  only 
does  the  program  provide  for  many  kinds 
of  creative,  artistic,  and  intellectual  ability, 
but  it  trains  teachers  to  develop  and  experi 
ment  with  new  methods,  it  coordinates  the 
special  course  and  its  teachers  into  the 
regular  program  so  that  all  may  benefit  in 
some  measure,  and  it  encourages  coopera¬ 
tion  with  the  colleges  to  effect  closer 
articulation  with  the  high  school  programs. 
One  of  the  most  important  aspects  of  the 
Portland  program  is  the  fact  that  a  large 
city  system  has  recognized  the  need  for 
providing  adequate  educational  opportunity 
to  superior  students  and  has  adopted  a  pro¬ 
gram  for  this  purpose  as  a  regular  part  of 
its  educational  system.  The  Early  Admis 
sion  to  College  Program,  set  up  in  1951, 
offers  superior  high  school  students  the 
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opportunity  to  progress  at  their  own  rate 
of  ability  by  entering  college  either  after 
their  sophomore  or  junior  year  in  high 
school,  riie  Advanced  Standing  Program, 
now  administered  by  the  College  Entrance 
Examination  Board,  provides  a  means  by 
which  superior  students  can  take  college- 
le\el  courses  while  still  in  high  school  and 
can  enter  college  with  advanced  standing. 

Bec  iuse  of  a  renewed  appreciation  for 
liberal  arts  education  in  the  past  20  or  30 
rears,  many  colleges  are  trying  to  redefine 
their  role  in  American  life  and  fill  it  more 
effecticclv.  A  college  cannot  measure  the 
success  of  its  goals  and  aims  unless  those 
aims  are  first  clarified.  In  1952  and  1953 
a  total  of  37  colleges  received  support  from 
the  Fund  for  self-study  programs  which 
sought  to  re-examine  objectives  and  analyze 
the  relevance  of  classroom  and  other  prac¬ 
tices  to  them.  Each  college  oriented  its 
self  study  in  a  different  way.  One  of  the 
most  intensive  studies  has  been  carried  out 
hy  the  University  of  Pennsylvania,  where 
numerous  faculty  committees  assisted  by  a 
central  study  staff  analyzed  the  entire  edu¬ 
cational  program  in  an  attempt  to  relate 
the  work  of  each  department,  course,  and 
instructor  more  directly  to  the  University’s 
chief  objectives. 

In  the  area  of  educational  management 
and  finance,  the  Fund  has  tried  to  help 
colleges  and  universities  make  the  most  of 
their  asailable  resources  by  providing  part 
of  the  costs  of  about  30  management  sur¬ 
veys.  Each  survey  has  concentrated  on  dif¬ 
ferent  aspects  of  management  ranging  from 
a  major  reorganization  of  the  central 
administration  to  improved  practices  iia 
building  and  grounds  management.  At  the 
University  of  North  Carolina,  for  example, 
the  sursev  resulted  in  more  effective  coordi¬ 
nation  among  the  several  branches  through 
out  the  state  and  in  extensive  changes  in 
the  by-laws  of  the  University.  One  small 
liberal  arts  college  fund  that  it  could  ac¬ 
commodate  a  considerably  higher  enroll¬ 
ment  than  had  earlier  been  supposed.  The 
president  of  a  large  university  estimated 
that  the  savings  from  the  survey  would 
approximate  $800,000  during  the  first  year. 
In  almost  all  cases,  presidents  reported  that 
the  actual  savings  during  the  first  year 
ifter  the  survey  equaled  and  in  some  cases 
exceeded  the  original  cost  of  the  survey. 

The  projects  described  thus  far  have 
highlighted  four  of  the  areas  in  which  the 
Fund  has  been  active.  However,  it  is  in 
the  fifth  area — the  improvement  of  teach¬ 
ing — that  there  has  been  the  greatest  need 
and  most  opportunity  for  supporting  ex¬ 
perimentation.  The  critical  shortage  of 
teachers  at  all  lexels  is  one  of  the  most 
urgent  problems  confronting  education  to¬ 
day,  and  it  will  continue  to  be  acute  for 
the  foreseeable  future.  By  1965  elementary 
enrollments  will  have  increased  32%  and 
secondary  enrollments  will  have  increased 
74";,  over  1954.  There  will  be  twice  as 
many  college  students  bv  1966  as  there 
were  in  1954.  To  accommodate  these  huge 
enrollments  and  at  the  same  time  improve 
the  quality  of  education  presents  a  chal¬ 
lenge  which  will  require  drastic  changes  in 


the  present  pattern  of  teacher  recruitment, 
preparation,  and  utilization.  Consequently, 
the  Fund  has  devoted  a  major  share  of  its 
resources  to  experiments  in  this  field. 

In  order  to  tap  an  important  new  source 
of  able  teachers — younger  and  older  liberal 
arts  graduates  who  have  had  no  under¬ 
graduate  courses  in  education — the  F’und 
has  supported  a  variety  of  “fifth-year”  ex¬ 
periments  at  22  colleges  and  universities 
(plus  50  more  related  colleges).  These 
programs,  though  differing  in  many  details, 
generally  emphasize  the  internship  experi¬ 
ence  and  the  integration  of  theory  and 
practice  through  seminars  instead  of  con¬ 
ventional  types  of  professional  courses. 
Some  of  these  programs  are  designed  for 
older  liberal  arts  graduates,  e.g.,  mothers 
whose  grown  children  no  longer  need  full¬ 
time  care.  Others  are  designed  for  recent 
liberal  arts  graduates.  Several  of  them  de¬ 
pend  heavily  for  training  teachers  on  the 
public  schools  themselves,  with  the  guid 
ance  and  cooperation  of  neighboring  higher 
educational  institutions. 

'Fo  broaden  the  education  of  future  col¬ 
lege  teachers,  the  Fund  has  supported  sev¬ 
eral  graduate  school  experiments  at  Stan¬ 
ford  University,  \^anderbilt  University, 
Emory  University,  and  the  Claremont 
Graduate  School,  involving  “intcr-depart 
mental”  curriculum  arrangements  and 
superxised  teaching  experience.  Fhe  most 
extensive  program  for  college  teachers,  how¬ 
ever,  has  been  the  College  Teaching 
Internship  Program,  designed  to  orient  the 
beginning  instructor  to  full-time  teaching 
more  effectively  and  help  him  do  his  best 
teaching  early.  More  than  20  institutions 
have  participated  in  this  experiment.  Typic¬ 
ally,  each  intern  is  assigned  to  an  experi¬ 
enced  “master”  teacher  who  observes  and 
criticizes  his  teaching,  while  the  intern, 
with  a  reduced  teaching  load,  attends 
periodic  seminars,  reads,  learns  about  the 
college  as  a  whole,  and  observes  the  master 
teacher  at  work  in  his  own  classroom.  As 
a  result,  the  beginning  instructor  gets  a 
much  more  meaningful  and  fruitful  indue 
tion  into  the  art  of  teaching.  Evaluation 
studies  show  that  all  of  the  participating 
colleges,  master  teachers,  and  instructors 
are  enthusiastic  about  the  results.  The 
colleges  plan  to  expand  the  program  largely 
at  their  own  expense  and  ultimately  with 
no  outside  support. 

The  Fund  also  has  been  concerned  with 
upgrading  good  teachers  already  on  the  job, 
not  only  to  stimulate  them  intellectually 
but  also  to  encourage  them  in  assuming 
greater  leadership  roles  in  improving  their 
own  high  schools  and  colleges.  Toward 
this  end,  fellowship  programs  for  high 
school  and  college  teachers  were  designed 
to  broaden  the  education  and  experience  of 
the  teacher  and  to  give  him  a  better  per¬ 
spective  of  his  own  field  in  relation  to 
other  fields.  Over  a  five-year  period,  1,119 
college  teachers  and  over  a  four-year  period, 
919  high  school  teachers  received  a  full- 
year  fellowship  equivalent  to  their  regular 
academic  salary  plus  an  allowance  for  travel 
and  related  costs.  Reports  on  these  teachers 
after  they  returned  to  the  classroom  indi¬ 


cated  that  not  only  were  most  of  them 
better  teachers  of  their  own  courses,  but 
many  brought  back  fresh  ideas  for  improv¬ 
ing  their  institutions  and  displayed  marked 
leadership  among  their  colleagues. 

Many  schools  and  colleges  across  the 
nation  are  conducting  experiments  to  help 
teachers  increase  their  effectiveness  and 
reach  more  students.  Underlying  these 
experiments  is  the  conviction  that  if  the 
major  forms  of  manpower  waste  in  educa¬ 
tion  could  be  sharply  reduced — if  all 
teachers  were  freed  of  the  burden  of  non¬ 
professional  chores  and  allowed  to  make 
full  use  of  their  unique  talents,  if  the  best 
teachers  could  reach  more  students,  if  the 
curriculum  were  stripped  of  non-essential 
courses  which  have  burgeoned  because  of 
faculty  interest  rather  than  student  need, 
and  if  the  power  of  students  to  learn  much 
for  themselves  could  be  fully  released — if 
all  these  things  could  be  done,  then 
teachers  could  command  the  prestige, 
status  and  rewards  that  characterize  other 
professions.  And  w'hat  is  more  important, 
educational  quality  and  enrollments  could 
rise  together. 

Approaches  to  greater  efficiency  in  edu¬ 
cation  may  take  several  forms,  and  the 
F’und  has  supported  a  number  of  them. 
Perhaps  the  greatest  concentration  has  been 
on  the  varied  uses  of  television  as  a  teach¬ 
ing  medium.  At  Stephens  College  in  Mis¬ 
souri,  for  example,  all  entering  students 
take  a  course  in  general  education  built 
around  closed-circuit  television  lectures  by 
an  outstanding  visiting  scholar.  The  stu¬ 
dents  are  in  small  groups  in  50  classrooms, 
and  after  each  lecture  faculty  members  or 
advanced  students  lead  the  classes  in  dis¬ 
cussion.  At  Fisk  University  in  Tennessee, 
a  three-year  experiment  is  underway  in¬ 
volving  closed-circuit  television  lectures  in 
chemistry,  physics,  modern  languages, 
psychology,  and  child  development;  small 
study  centers  or  “colleges”  headed  by  out¬ 
standing  teachers;  and  the  development  of 
a  communications  laboratory.  At  Pennsyl¬ 
vania  State  University,  closed-circuit  tele¬ 
vision  is  being  used  to  teach  courses  in 
chemistry,  psychology,  education,  eco¬ 
nomics,  music,  speech,  air  science,  ele¬ 
mentary  business  law,  elementary  account¬ 
ing,  history  of  art  and  architecture,  mathe¬ 
matics,  and  zoology.  In  addition,  a  study 
is  being  made  of  the  comparative  effective¬ 
ness  of  various  methods  of  television  teach¬ 
ing,  the  practicality  of  television  in  terms 
of  management,  equipment,  operation, 
cost,  and  acceptability  by  students,  faculty 
and  the  administration. 

One  of  the  most  unusual  television  ex¬ 
periments  is  being  undertaken  by  the  Texas 
Education  Agency.  As  part  of  a  state  wide 
program  to  recruit  more  able  young  people 
into  teaching,  an  open-circuit  television 
course  in  professional  education  is  being 
offered  for  credit  to  several  hundred  liberal 
arts  graduates  throughout  the  state  who 
will  he  teaching  on  a  temporary'  permit 
while  they  are  working  toward  permanent 
certification. 

At  the  elementary  and  secondary  levels, 
a  comprehensive  television  experiment  is 
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being  carried  on  in  Hagerstown,  Maryland, 
in  the  Washington  County  Schools.  Eleven 
basic  courses  are  being  taught  over  closed- 
circuit  television  to  6,000  students  ranging 
from  grades  1  12  in  eight  schools  during 
1956-57.  Next  year  the  experiment  will  be 
broadened  to  reach  12,000  pupils,  and 
during  the  following  year,  the  18,000  stu¬ 
dents  in  all  48  of  Washington  County’s 
public  schools  will  receive  telesision  in¬ 
struction.  Television  also  will  be  used  for 
in-serxice  training  of  teachers,  for  inter¬ 
preting  the  program  to  interested  public 
groups  and  improving  the  quality  of  the 
school  program. 

Other  Fund  supported  experiments  in 
the  better  utilization  of  teaching  resources 
involve  the  use  of  films,  tape  recorders  and 
other  devices  for  extending  the  effectixe- 
ness  of  top  quality  teachers;  the  use  of 
older  and  more  adxanced  students  to  par¬ 
ticipate  in  the  instruction  of  younger  ones; 
the  use  of  college-educated  faculty  xvives 
and  other  mature  liberal  arts  graduates  as 
teaching  assistants;  curriculum  revision  to 
xveed  out  “fringe”  courses;  and  re-examina¬ 
tion  of  the  XX  hole  question  of  class  size  and 
student-teacher  ratios  in  relation  to  the 
quality  of  education. 


At  Johns  Hopkins,  for  example,  filmed 
lectures  by  scholars  of  the  highest  com¬ 
petence  in  their  fields  xvill  be  planned,  pro¬ 
duced,  and  distributed  to  fifty  undergrad¬ 
uate  colleges  throughout  the  country  for 
classroom  use  and  evaluation.  This  project 
envisions  the  eventual  development  of  a 
“Film  University  of  Great  Teachers,”  avail¬ 
able  to  college  students  throughout  the 
country. 

At  Lehigh  University,  the  curriculum  in 
the  engineering  college  xvill  be  completely 
reorganized  to  eliminate  duplication  in 
courses,  staff,  and  laboratories.  The  new 
curriculum  xvill  be  built  around  engineering 
divisions  (thermodynamics,  structural- 
machine  design,  etc.)  rather  than  the  pres¬ 
ent  departmental  divisions  (mechanical 
engineering,  civil  engineering,  electrical 
engineering,  etc.). 

Harvard  Unixersity  is  developing  and 
testing  ten  mechanical  self-testing  devices 
in  language  and  science.  These  devices, 
designed  to  require  creative  thinking  rather 
than  rote  answers,  xvill  enable  the  student 
to  measure  accurately  his  oxvn  progress  by 
letting  him  knoxv  xxhether  each  response  is 
correct  or  not  before  he  goes  on  to  the 
next  question. 


In  Bay  City,  Michigan  a  fix  j  year 
“teacher  aide”  program  has  been  opi  rating 
in  eight  elementary  classrooms  each  with 
45  to  52  students.  The  master  teacl'or  in 
each  classroom  is  relieved  of  non  profes¬ 
sional  or  routine  duties  by  a  cat.  fully 
selected  aide.  The  aide’s  duties  in  lude 
taking  roll,  collecting  milk  money,  reai  rang¬ 
ing  desks,  keeping  records,  checking  papers, 
and  superx  ising  recess.  Encouraging  lysults 
have  prompted  expansion  of  the  c  peri- 
ment  to  several  nearby  school  systems 
The  problems  posed  by  rapidly  lining 
enrollments  and  a  critical  shortage  of 
teachers  xvill  not  be  easy  ones  to  solxc.  but 
it  is  the  Fund’s  conviction  that  they  can  be 
solxed  by  bold,  imaginative  action  and  a 
xvillingncss  to  critically  re-examine  tradi¬ 
tional  xvays  of  doing  things.  The  challenge 
is  a  great  one,  but  if  it  is  met  xvitb  the 
same  ingenuity  that  characterizes  other 
phases  of  .•\merican  life,  the  quality  of 
education  can  rise  to  nexv  levels  in  the 
decades  ahead.  The  Fund’s  role  in  help¬ 
ing  our  schools  and  colleges  meet  the  chal¬ 
lenge  is  one  of  seeking  out  and  supporting 
promising  lines  of  attack. 


A  New  Approach  to  Teaching 
Freshman  Biology 

JAMES  A.  PETERS 

Department  of  Biologv,  Brown  Uniiersity 


Are  xxe,  as  biologists,  doing  all  xve  can 
.  to  make  sure  that  our  science  attracts 
the  best  possible  candidates  for  the  jobs  of 
the  future?  Or  do  xve,  at  the  earliest  pos 
sible  level,  set  up  a  double  standard  of 
operation,  one  for  professionals  and  one 
for  neophytes?  This  double  standard  states, 
in  effect,  that  biologists  xxho  arc  profes¬ 
sionally  actixe  in  the  field  must,  of  neces¬ 
sity,  work  in  a  different  fashion  than  a 
beginner.  Ex  ery  biologist  focuses  his  atten¬ 
tion  on  an  area  of  biology  that  interests 
him  personally,  and  maintains  this  interest 
by  reading  and  doing  active  research  in  the 
parts  of  that  area  that  are  living  and  contro- 
xcrsial,  not  dead  and  dried.  He  uses  text¬ 
books  primarily  as  references,  not  as  “re¬ 
quired  reading.”  I  le  resents  any  attempt  at 
dictation  as  to  his  research  interests.  It  is 
impossible  to  assign  him  a  topic  outside 
his  area  of  interest  and  expect  him  to  pre¬ 
pare  a  rexiexv  paper  on  that  topic.  He 
thrives  on  thoughtful  discussion,  intelligent 
analysis  of  research,  the  testing  of  hypo 
thesis,  and  the  organization  of  experiments. 

W’hat  of  the  undergraduate,  taking  his 
first  biology  course?  Hoxv  much  of  the 


“fun”  of  biology  does  he  experience?  He 
usually  finds  his  attention  focused  upon  an 
area  of  biology  of  interest  to  his  professor. 
He  has  little  or  no  opportunity  to  develop 
an  individual  area  of  interest,  since  the 
pressure  to  keep  up  xvith  the  professor  is 
too  great.  His  instruction  is  often  designed 
so  that  he  is  unaware  of  the  controversial 
topics  in  modern  biology.  His  knowledge 
comes  almost  exclusively  from  textbooks, 
in  xvhich  explicit  assignments  are  made. 
His  interests  arc  completely  dictated  to 
him.  Topics  for  term  papers  are  assigned. 
He  has  no  opportunity  for  discussion  of 
any  sort,  and  seldom  if  cxer  finds  it  neces¬ 
sary  to  analyze  research,  test  hypotheses,  or 
organize  an  experiment. 

It  is  my  contention  that  our  first  year 
biology  students,  both  concentrators  and 
nonconcentrators,  should  begin  xvith  a 
course  designed  to  gixe  them  as  complete 
a  sampling  as  possible  of  all  the  pleasures 
of  the  biologist  mentioned  above.  He 
should  be  alloxved  to  experience  independ¬ 
ence,  both  in  his  approach  and  in  his 
thought.  Concomitant  xvith  this  independ¬ 
ence,  he  should  learn  responsibility — the 


responsibility  that  springs  from  being  forced 
to  dig  out  his  own  facts  and  background. 

1C  Curriculum 

In  the  fall  of  1953  Broxvn  University 
began  a  nexv,  experimental  approach  to 
the  problems  of  freshman  instruction.  ’I’his 
program,  undertaken  through  the  aid  of  a 
grant  from  the  Carnegie  Corporation  of 
Nexv  York,  has  come  to  be  knoxvn  as  the 
“IC”  curriculum.  The  name  is  derived 
from  the  general  title  of  the  program.  The 
Identification  and  Criticism  of  Ideas.  The 
courses  xvere  originally  conceived  by  the 
late  Bruce  Bigeloxv,  organized  and  formally 
introduced  by  the  great  past  president  of 
Broxvn,  Henry  Wriston,  and  implemented 
by  the  Dean  of  the  College,  Barnaby 
Keeney,  noxv  president  of  the  University. 
The  courses  are  designed  to  revitalize  the 
first  txxo  years  of  college  by  a  thorough 
reorganization  of  both  approach  and  con¬ 
tent,  removing  thereby  the  remedial  nature 
of  introductory  college  courses.  Responsi¬ 
bility  for  the  accumulation  of  knowledge 
is  shifted  from  the  professor  to  the  student. 
Emphasis  is  placed  upon  familiarity  xvith 
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tlic  original  sources  of  ideas  in  a  field  of 
studs,  so  textbooks  are  no  longer  used.  The 
destlopment  of  an  individual,  independent 
vies’  point  on  the  part  of  each  student  as  a 
consiquence  of  freedom  from  formalized 
course  content  is  of  paramount  importance. 
Gross  th  of  the  ability  to  evaluate,  analyze, 
recognize,  and,  when  necessary,  construc- 
tiveh  criticize  independent  thought  and 
original  contributions  is  implicit  in  the 
course  approach.  Active,  competent  partici¬ 
pation  in  the  formulation  and  articulation 
of  ideas  and  evidences  derised  from  inde¬ 
pendent  investigations  is  required,  and,  as 
a  consequence,  professional  lectures  are 
abandoned  in  favor  of  discussion  groups. 

Courses  were  organized  originally  in 
twelve  departments,  later  in  two  others, 
and  are  now  offered  in  fifteen  different 
departments.  All  are  two-semester  courses, 
and  in  all  departments  are  focused  on  orig¬ 
inal  sources  and  classic  expression  of  vital 
ideas.  Thus,  freshmen  in  the  Economics 
Department  start  their  reading  with  Adam 
Smith’s  “Wealth  of  Nations,”  students  in 
psychology  begin  with  the  writings  of 
Pavlov  and  Freud,  and  those  in  philosophy 
face  Plato’s  “Republic.”  The  program  may 
sound  familiar  to  some  who  have  followed 
trends  in  education,  but  in  this  regard  the 
“General  Catalog”  of  Brown  University 
states,  “In  the  use  of  primary  sources  and 
the  small  discussion  class,  the  new  courses 
have  features  in  common  with  many  ‘gen¬ 
eral  education’  courses  introduced  in  the 
recent  past  at  other  institutions.  The 
Brown  program  is  radical  in  its  intensive 
concern  with  the  central  text,  and  in  the 
subordination  of  topical  coverage  to  the 
development  of  critical  judgment  at  this 
early  stage  of  the  student’s  career.” 

riie  Biology  Department,  under  the 
chairmanship  of  J.  W’alter  Wilson,  has 
participated  in  the  program  since  its  incep¬ 
tion.  During  the  first  two  years,  Darwin’s 
“Origin  of  Species”  was  used  as  the  central 
source  about  which  the  course  revolved.  At 
the  end  of  the  second  year,  it  w'as  decided 
that  the  primary  strength  of  the  course 
came  from  the  inclusive  nature  of  the 
theory  that  was  the  central  part  of  Dar¬ 
win’s  work  and  not  from  the  fact  that  it 
was  a  single  source.  To  test  the  validity  of 
this  decision  and  to  carry  the  experiment 
still  further,  the  course  was  revised  so  that 
the  student  followed  the  development  of  a 
given  theory  directly  in  the  journal  litera¬ 
ture.  It  was  obvious  that  any  biological 
concept  which  was  fairly  all-inclusive  in 
nature  would  be  satisfactory,  such  as  the 
theor\-  of  evolution  or  the  cell  theory.  The 
theory  of  the  gene  was  finally  selected,  in 
large  part  because  its  beginnings  in  Men¬ 
del’s  paper  arc  so  clearly  defined.  ’Phus,  for 
the  second  two  years  of  the  program, 
biology  students  have  first  read  Xlendel’s 
original  paper  as  translated  by  Bateson,  fol¬ 
lowed  by  works  such  as  Sutton,  “The 
Chromosomes  in  Hereditv”;  Hardy,  “Men- 
dclian  Proportions  in  a  Mixed  Population”; 
Muller,  “Variation  Due  to  Change  in  the 
Individual  Gene”;  and  many  others.  They 
are  brought  up  to  the  present  by  reading 
Stadler’s  1954  paper,  “The  Gene,”  and 


Sturtevant’s  work  in  the  same  year,  “The 
Social  Implications  of  the  Genetics  of 
Man.”*  The  emphasis  in  the  course  is  not 
on  genetics  as  an  isolated  biological  disci¬ 
pline,  however,  but  rather  on  the  relation¬ 
ship  that  knowledge  concerning  hereditary 
mechanisms  and  controls  has  with  all  other 
biological  knowledge,  as  well  as  with  other 
thoughtful  disciplines,  such  as  sociology. 
The  student  in  the  Biology  IC  course  is 
given  comparatively  free  rein  in  his  accumu¬ 
lation  of  knowledge  concerning  biology. 
There  are  two  primary  stipulations  placed 
upon  him,  however.  'The  first  of  these  re¬ 
quires  that  the  student  must  develop  a 
familiarity  with  the  concepts  that  are  basic 
to  thought  in  that  field  of  biology  which 
receives  his  attention,  such  as  physiology, 
biochemistry,  ecology,  and  so  on.  The 
second  requires  that  he  determine  what 
effect  thought  and  research  in  that  field  of 
biological  work  has  on  the  theory  of  the 
gene  and  what  effect  the  theory  of  the  gene 
has  upon  the  selected  field.  This,  of  course, 
provides  an  area  of  coordination  and  syn¬ 
thesis  to  which  each  individual  student  can 
uniquely  contribute  in  the  discussions,  and 
gives  the  class  as  a  whole  a  feeling  for  the 
unitary  nature  of  what  appears  to  be  a 
highly  splintered  science. 

Course  Operation 

I’he  mechanics  of  the  course  involve  the 
use  of  discussion  periods,  laboratory  ses¬ 
sions,  research  papers  and,  occasionally,  re¬ 
search  projects.  The  core  of  the  discussion 
period  has  been  consistent  in  nature,  but 
several  variations  on  this  core  have  been 
used.  Of  primary  importance  to  this  work 
is  the  role  of  the  instructor.  He  alternates 
among  the  roles  of  authoritative  guide,  pro 
gram  director,  silent  listener,  and  master 
inquisitor.  The  roles  are  played  in  approxi¬ 
mately  that  sequence  through  the  year.  'I'he 
instructor  is  present  primarily  to  see  to  it 
that  biological  fact  is  not  avoided  or  disre¬ 
garded,  that  the  discussion  does  not  ramble 
from  generality  to  generality  interminably, 
that  a  point  is  not  dropped  short  of  a  valid 
conclusion  simply  because  the  class  is 
temporarily  satisfied,  and  that  the  bearing 
of  a  fact  from  one  area  upon  an  idea  in 
another  is  emphasized. 

During  most  class  sessions,  the  entire 
class  participates  in  a  single  discussion. 
The  instructor  maintains  close  control  over 
this  group  to  permit  greater  participation 
through  selection  of  individuals,  and  to 
make  certain  that  a  particular  topic  is  cov¬ 
ered  thoroughly.  On  occasion  the  class  is 
split  into  three  or  four  groups  of  five  or 
six  people,  and  each  group  discusses  current 
work  independently,  followed  by  general 
class  discussion  of  their  results.  This  per¬ 
mits  more  individual  participation  and  is 
very  helpful  to  slow  starters.  Occasionally, 
a  “panel”  is  selected  from  the  class,  which 
then  becomes  solely  responsible  for  the  dis¬ 
cussion,  with  the  remainder  of  the  class  as 
an  audience.  The  panel  discussion  is  con¬ 
ducted  in  two  ways.  In  the  first  method. 


*  A  complete  list  of  the  papers  read  is  available 
upon  application  to  the  author. 


one  part  of  the  panel  becomes  the  author¬ 
ity  on  a  topic,  the  other  part  acts  as  ques¬ 
tioners  on  the  topic.  The  second  method 
is  to  select  a  controversial  point  as  topic 
and  divide  the  panel  into  a  debating  group. 
After  a  period  of  time,  the  rest  of  the  class 
is  allowed  to  work  over  the  panel’s  results. 
On  still  other  occasions,  a  student  has  been 
delegated  the  job  of  conducting  the  dis¬ 
cussion,  while  the  professor  refrains  from 
participation. 

If  a  point  comes  up  that  appears  to  be 
of  interest  to  the  class,  but  it  is  obvious 
that  no  one  has  any  information  eoncern- 
ing  it,  an  individual  is  assigned  the  point 
as  the  subjeet  of  a  short  report,  usually 
given  at  the  next  class  meeting.  After  a 
full  year,  each  student  has  given  at  least 
one  such  report.  Any  such  point  not 
assigned  is  left  as  a  class  responsibility  and 
is  usually  checked  at  the  next  meeting  to 
see  if  any  additional  information  is  forth¬ 
coming. 

The  laboratory  work  is  designed  with 
several  purposes  in  mind.  First,  it  is  neces¬ 
sary  that  the  laboratory  perpetuate  the 
philosophy  of  the  shift  of  responsibility  to 
the  student.  To  do  this,  the  “cook-book” 
laboratory  manual  is  eliminated.  The  stu¬ 
dent  is  told  what  the  general  purpose  of 
the  laboratory  session  is,  e.g.,  the  study  of 
mitosis  and  meiosis,  and  then  is  told  what 
study  materials  will  be  available,  such  as 
sections  of  ripe  Ascaris  uterus  or  of  onion 
root  tip.  Two  or  three  leading  questions 
to  indicate  the  general  approach  to  the 
work  are  then  given,  and  the  rest  is  up  to 
the  individual.  There  is  room  provided  for 
questions  the  student  evolves  during  his 
work,  and  for  observations,  notes,  drawings, 
and  so  forth  (all  encouraged  solely  as  aids 
to  learning  rather  than  as  points  for  exami¬ 
nation  and  evaluation).  In  addition,  each 
student  is  required  to  draw  up  a  list  of  the 
conclusions  which  he  has  personally  formu¬ 
lated  as  a  consequenee  of  the  work  done, 
within  twenty-four  hours  of  the  laboratory 
session.  This  is  designed  primarily  to  in¬ 
duce  thought  concerning  the  work  done 
and  to  force  the  correlation  of  unrelated 
faets  into  a  meaningful  whole. 

Research  papers  are  assigned  at  regular 
intervals,  usually  far  enough  apart  to  per¬ 
mit  thorough  and  adequate  preparation. 
Free  selection  of  topics  is  permitted,  with 
the  stipulation  that  no  paper  can  be  strictly 
descriptive  in  nature.  Each  paper  is  ex¬ 
pected  to  deal  with  a  subject  that  permits 
the  introduction  of  original  data  and  evi¬ 
dence,  and  that  involves  thoughtful  analysis 
and  interpretation  of  these  data.  Original 
literature  must  be  used  in  the  preparation 
of  the  paper,  and  the  student  is  expected 
to  become  familiar  with  and  use  the  various 
abstracting  and  recording  services  available 
to  biologists.  The  papers  are  unrestricted 
as  to  length.  Several  papers  can  be  pre 
pared  on  closely  related  topics,  but  no 
student  is  allowed  to  prepare  all  papers  on 
a  single  area  of  biological  thought. 

Virtues  of  the  New  Teaching  Methods 

The  IG  course  in  biology  gives  the  stu¬ 
dent  an  introduction  to  the  field  of  biology 
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as  an  entity  in  itself,  it  introduces  him  to 
a  scientific  discipline,  it  provides  him  with 
a  background  for  continued  work  in  the 
field,  and  it  gives  him  a  feeling  for  what 
biologists  are  trying  to  achieve.  Any  compe 
tently  taught  introductory  course  will  do 
the  same  things,  however,  and  the  “IC” 
approach  becomes  fruitful  only  when  it 
pros  ides  more  than  this  equivalent  material. 

As  presently  set  up,  the  course  allows 
each  student  the  opportunity  to  attain  the 
ma.\imum  of  achievement,  with  concomi¬ 
tant  recognition,  of  which  he  is  capable. 
Tbe  elimination  of  a  maximum  limit  (i.e., 
thorough  familiarity  with  a  particular  set 
of  lectures,  or  a  specified  textbook,  and  so 
on)  permits  the  student  to  exhibit  maxi¬ 
mum  ability,  and  gives  him  maximum 
challenge.  The  excellent  student  is  forced 
to  cxjjend  as  much  effort  in  preparation  as 
the  mediocre  one,  and  his  total  attainment 
is  consequently  greater  than  under  ordinary 
circumstances. 

The  course  permits  the  instnictor  to 
detect  differences  in  types  of  excellent  stu¬ 
dents.  Thus,  while  a  standard  course 
tends  to  lump  students  strong  in  memoriz¬ 
ing  ability  with  those  capable  of  intelligent 
analysis  as  top  grade  students,  the  IC 
course  shows  clearly,  through  the  constant 
contact  in  discussion  sessions,  which  stu¬ 
dent  correlates  and  synthesizes  information 
and  which  one  merely  commits  material  to 
memory'.  As  a  direct  result,  one  can  selec- 
ti\ely  encourage  concentration  in  biology 
or  in  the  sciences  in  general. 

The  IC  course  permits  maximum  con¬ 
tact  evaluation  of  effort,  achievement,  and 
learning  on  the  part  of  the  student.  While 
the  teacher  in  a  standard  course  finds  out 
three  or  four  times  a  semester  (at  each 
examination)  how  much  his  students  have 
learned,  the  IC  instructor  finds  out  three 
or  four  times  a  week  (at  each  class  meet¬ 
ing).  In  addition,  there  is  considerably 
more  personal  contact  outside  the  class¬ 
room,  for  students  often  visit  the  instruc¬ 
tor’s  office  to  continue  or  complete  the  dis¬ 
cussion  of  a  particular  point. 

I’he  IC  course  permits  the  student  to 
dexelop  an  area  of  biological  knowledge 
that  possesses  an  intrinsic  interest  for  him. 
He  is  given  time  to  browse  through  the 
entire  field,  and  select  for  thorough  investi 
gation  a  topic  of  personal  appeal.  This 
pros  ides  as  many  unique  areas  of  informa¬ 
tion  as  ther^are  students,  and  gives  each 
a  solid  basis  for  independent  contribution 
to  discussion.  It  tends,  at  the  same  time, 
to  maintain  a  high  individual  interest  level. 
This  is  in  contrast  to  the  development  of 
an  area  of  knowledge  that  possesses  an 
intrinsic  interest  only  to  the  professor  and 
is  followed  by  tbe  student  primarily  be¬ 
cause  be  has  no  recourse.  Since  the  field  of 
biology  is  full  of  interesting  areas  of  investi¬ 
gation,  it  is  desirable  to  permit  the  student 
to  find  out  about  them.  The  1C  course 
has  been  sufficiently  successful  in  main¬ 
taining  interest  so  that  students  have 
engaged  in  original  research  in  connection 
with  their  papers  and  have  included  their 
own  experimentation  as  part  of  the  docu¬ 
mentation. 


’I'he  IC  course  prox  ides  the  student  xvith 
a  chance  to  see  xvhy  he  is  doing  a  particu¬ 
lar  piece  of  investigation  or  learning  a 
specific  fact.  He  accumulates  his  informa¬ 
tion  as  a  consequence  of  hax  ing  a  question 
arise  xvhich  he  cannot  ansxver,  and  there¬ 
fore  he  sees  a  reason  for  accumulating  it. 
Herein  lies  the  virtue  of  a  single  book  or 
a  single  theme,  for  information  bearing  on 
the  theme  must  be  sought  by  each  indi- 
xidual  and  he  can  understand  xvhy  he  is 
seeking  it. 

The  IC  course  has  demonstrated  that 
the  important  facts  and  concepts  of  biology 
need  not  be  emphasized;  on  the  contrary, 
the  students  work  their  wax  up  to  the 
theories  in  much  the  same  fashion  biolo¬ 
gists  did.  It  also  demonstrates  that  stu¬ 
dents,  given  freedom  of  inxestigation,  find 
themselves  xxorking  on  many  of  the  things 
most  biologists  xvould  like  to  see  as  part  of 
freshman  course  content.  For  example, 
each  of  the  folloxving  subjects  came  up 
and  were  discussed  as  a  consequence  of 
student  questioning,  over  a  threexveek 
period :  activation  of  the  egg  and  embryonic 
control  of  differentiation;  genetic  control 
of  metabolism;  steady  state  maintenance; 
the  community  as  a  super-organism;  muta¬ 
tion  of  genes,  gene  structure  and  gene 
action;  hormones  and  their  actions;  and  the 
physiology  of  hibernation. 

But  perhaps  the  most  important  conse 
quence  of  the  IC  courses  is  the  fact  that 
it  permits  a  student  prexiously  unfamiliar 
xvith  the  field  of  biology  to  find  out  hoxv 
biologists  work,  think,  and  act.  It  gives 
him  a  chance  to  exaluate  at  firsthand  the 
kind  of  future  that  biology'  can  offer.  It 
demonstrates  the  life  and  ferment  xvithin 
the  field,  and  gives  him  something  concrete 
on  xvhich  to  base  a  decision  as  to  its 
promise  as  a  career.  The  methods  of 
biology  as  a  science  are  familiar  to  him  as 
a  consequence  of  hax  ing  w  orked  xvith  them, 
not  as  an  abstraction  xvhich  he  has  been 
told  is  important,  so  he  must  learn  it.  In 
short,  1  think  it  gives  an  outstanding  oppor 
trinity  to  recruit  nexv  biologists. 

Problems  in  the  Use  of  the  Technique 

One  of  the  primary  difficulties  in  this 
method  of  teaching  is  that  it  is  more  easily 
abused  by  the  staff  than  is  the  standard 
lecture  course.  Unless  the  instructor  is 
most  patient,  the  xxitnessing  of  the  sloxv 
pace  at  which  learning  is  acbiexed  inde¬ 
pendently  can  be  infuriating.  Unless  the 
instructor  is  xvilling  to  let  the  student 
foriflulate  opinions,  be  they  good  or  bad, 
xvithout  expressing  himself  violently  on  the 
value  of  the  opinion,  the  course  xvill  not 
be  completely  successful.  If  the  instructor 
repossesses  the  mantle  of  responsibility  that 
should,  according  to  the  basic  concepts  of 
the  course,  adorn  the  shoulder  of  the  stu¬ 
dent,  the  course  xvill  fail.  In  short,  the 
instructor’s  responsibilities  are  much  greater 
than  when  his  primary  function  is  the 
organization  and  presentation  of  well- 
organized,  informatix  e  lectures. 

A  second  problem  implicit  in  tbe  IC 
course  method  is  that  of  time.  T  he  maxi¬ 


mum  number  of  students  that  cm  be 
handled  satisfactorily  by  any  one  ii  struc- 
tor  is  about  80-100.  This  permits  li  m  to 
meet  once  a  xveek  for  2-2^2  hours  with 
small  discussion  groups  of  20-25  sto  ients. 
If,  in  addition,  one  hour  a  xveek  is  di  voted 
to  a  general  meeting  of  all  students  as  igned 
each  instructor,  during  xvhich  exaniin.itions, 
short  lectures,  general  class  assigimicnts, 
and  so  on  can  be  taken  care  of,  we  li.ive  a 
total  of  nine  contact  hours  a  xveek  In 
addition,  of  course,  there  are  the  ri  :;ular 
laboratory  periods.  In  contrast,  standard 
lecture  courses  xvith  80-100  student-  xvill 
normally  meet  three  hours  a  xveek  for  lec¬ 
ture,  plus  laboratory'  sessions.  In  a  biology 
department  devoted  solely  to  teachini;,  the 
IC  program  offers  an  opportunity  to  de 
xelop  future  biologists,  but  in  a  depart¬ 
ment  xx  bicb  places  as  great  an  emphasis  on 
research  as  on  teaching,  the  time  factor 
alone  militates  strongly  against  the  IC 
method. 


A  third  difficulty  is  that  of  staff.  If  a 
department  currently  assigns  350-400  fresh¬ 
men  to  a  single  lecturer  in  general  biology, 
it  xvill  of  necessity  find  a  considerable 
increase  necessary  to  alloxv  each  staff  mem¬ 
ber  to  deal  xvith  only  80  students.  If,  how¬ 
ever,  a  staff  is  so  composed  that  sufficient 
members  of  instructor  rank  or  higher  arc 
available  and  each  is  assigned  100  or  fewer 
students,  the  possibility  of  utilization  of 
this  approach  to  the  instruction  of  biology 
could  be  seriously  considered. 

A  fourth  difficulty  that  is  more  fancied 
that  real  is  that  of  future  success  of  a 
student  trained  through  this  approach  in 
adxanccd  biology  courses.  To  learn  whether 
any  handicap  exists,  xve  have  examined  the 
grades  of  all  “IC”  students  in  the  next 
course  in  the  departmental  sequence  xvith 
those  of  students  xvho  haxe  not  partici¬ 
pated  in  the  IC  course  in  biology'.  This 
course  is  Comparative  Anatomy,  which  is 
organized  along  more  standard  lines  than 
the  IC  course.  The  results  of  this  com¬ 
parison  are  shoxvn  in  Table  1,  xvhich  is 
arranged  to  shoxv  the  percentage  of  IC 
students  falling  xvithin  each  letter  grade. 
T  his  should  be  compared  xvith  the  per¬ 
centage  figure  for  total  participation  in  the 
course  by  IC  students.  It  xvill  be  seen 
that  the  1C  students  do  not  seem  to  have 
been  handicapped  in  handling  work  in  a 
difficult  course  as  a  consequence  of  partici¬ 
pation  in  the  IC  course. 


TABLE 

1 

Grade 

A 

B 

C 

D 

E 

Totals 

Total 

12 

61 

64 

35 

8 

180 

IC 

5 

17 

12 

5 

0 

39 

Other 

7 

44 

52 

30 

8 

141 

%  IC 

42 

28 

19 

14 

0 

22 

Performance  of  IC  students  in  Compara¬ 
tive  Anatomy,  compared  with  all  students 
xvho  did  not  take  IC  courses.  In  each  case 
the  percentage  of  the  total  people  with  a 
specific  grade  xvho  were  IC  students  should 
be  compared  xvith  the  percentage  of  the 
total  students  in  the  course  who  xvere  IC 


16 


A-I-B-S  BULLETIN — /uilC  1957 


stucli  its.  For  example,  of  the  61  students 
who  e  irned  a  B  in  Comparative  Anatomy, 
17,  or  28%,  were  IC  students,  although 
only  22%  of  the  entire  group  was  made 
up  of  IC  students.  The  comparison  is 
based  on  the  Comparative  Anatomy  classes 
for  Ids 5  and  1956,  which  are  the  only 
ones  for  which  data  is  available. 

Conclusions 

It  has  become  apparent  from  experience 
gainct!  in  this  course  over  four  years  that 
the  average  student  is  capable  of  handling 
material  ordinarily  thought  to  be  well 
above  his  capacity.  It  will  be  obvious  to 
many  that  this  has  been  a  freshman  course 
conducted  along  the  lines  of  the  traditional 


graduate  seminar.  It  should  be  pertinent 
to  all  biologists  concerned  with  the  train¬ 
ing  of  future  colleagues  that  freshmen  are 
capable  of  whole-hearted  response  to  this 
kind  of  treatment  and  that  they  will  rise 
to  an  unanticipated  level  of  achievement 
in  such  a  course.  It  seems  entirely  possible 
that  if  our  interested  students  were  encour¬ 
aged  to  move  along  at  their  own  rate  they 
might  well  make  more  rapid  progress  than 
they  make  under  current  pedogogical  tech¬ 
niques,  throughout  their  period  of  training. 

There  is  little  doubt  in  my  mind  that 
these  techniques  can  be  successfully  applied 
as  well  in  the  courses  offered  to  the  under¬ 
graduate  majoring  in  biology.  While  it  may 
horrify  some  to  think  of  students  turned 


To  the  Young  Scientist  on  the 
His  First  National  Meeting 

FRANK  N.  YOUNG  and  SEARS  CROWELL,  Biology  Department,  Indiana  University 


Dear  Jim: 

We  hear  that  you  are  not  planning  to 
attend  the  coming  AIBS  meetings,  and 
further  that  you  did  not  attend  the  AAAS 
meetings  last  year.  This  troubles  us  since 
it  seems  that  as  we  grow  older  the  people 
we  see  at  national  meetings  grow  older  too. 
The  same  old  and  older  faces  keep  showing 
up  year  after  year  while  you  young  folk,  if 
you  are  not  boycotting  us  personally,  are 
staying  away  in  ever  increasing  numbers. 

Everyone  says  that  there  is  a  pressing 
need  for  more  scientists;  we  know  that 
there  is  need  for  new  blood  at  our  national 
meetings.  These  are  only  diffierent  aspects 
of  a  single  problem.  In  your  case,  you 
obviously  recognize  the  joys  of  science  as 
a  career,  but  have  you  been  impressed  with 
the  opportunities  you  are  missing?  A  man 
who  is  missing  opportunities  is  not  getting 
all  the  joy  out  of  his  career  and  is  thus  in 
no  condition  to  inspire  others  to  emulate 
him.  You  need  some  down-to-earth  advice 
on  how  to  compete  with  your  elders  in 
availing  yourself  of  the  multitudinous 
advantages  of  a  national  meeting,  and  as 
lifelong  students  of  the  subject  we  are 
going  to  give  it  to  you  whether  you  want 
it  or  not. 

Your  remark  that  vou  don’t  think  the 
expense  of  a  trip  to  California  will  justify 
the  return  is  particularly  gratuitous,  fust 
what  return  are  you  expecting?  A  great 
national  meeting  presents  the  opportunity 
of  achieving  all  the  recognizable  goals  of 
our  culture — intellectual  stimulation,  self- 
expression,  material  gain,  personal  enjoy¬ 
ment,  and  escape.  Since  you  obviously  have 
an  intellect  to  be  stimulated,  achievements 
to  express,  and  could  stand  more  material 
gain  you  should  be  able  to  bear  the  possi¬ 
bilities  of  pleasure  and  escape  despite  your 
New  England  conscience.  You  have  simply 


listened  uncritically  to  too  many  critics.  In 
spite  of  the  heroie  efforts  of  officers  and 
local  committees,  great  meetings  are  neces¬ 
sarily  complex  organisms.  If  things  do  not 
proceed  as  you  think  they  should  it  is 
probably  your  own  fault.  Life,  after  all,  is 
a  process  of  injecting  one’s  own  order  into 
apparent  chaos. 

Intellectual  Stimulation 

The  first  injection  will  come  on  your 
first  evening  of  the  meetings.  After  you 
have  registered,  you  will  find  yourself  in  a 
mob  of  unfamiliar  faces.  Lost  in  this  dross 
are  the  friends  and  colleagues  from  whom 
you  may  hope  for  intellectual  stimulation. 
But  there  are  important  scientists,  inter 
esting  people,  and  heads  of  departments. 
Your  central  problem  is  how  to  break  into 
this  continuum  gracefully. 

Here  your  personality  must  guide  you. 
The  extroverts  simply  wander  about  read¬ 
ing  name  tags.  For  this  the  far  sighted 
with  long  memories  have  a  special  advant 
age;  some,  for  example,  can  read  a  tag 
at  50  feet  and  recall  an  item  revelant  to 
the  wearer  while  advancing  open-armed 
across  a  crowded  lobby.  The  myopic,  in 
contrast,  slither  through  the  crowd  reading 
names  at  close  range  to  right  and  left  and 
then  approach  their  unconscious  prey  from 
the  rear. 

A  modest  person,  like  yourself,  mav  find 
this  approach  too  crude;  and,  in  fact,  it  is 
quite  unnecessary.  Just  put  yourself  in 
some  exposed  spot  and  begin  picking  out 
the  papers  you  want  to  hear  from  your 
program.  This  leads  the  extroverts  to  you 
as  if  by  magic,  and  your  next  problem  is 
to  cope  with  their  comradely  good  fellow¬ 
ship.  In  order  to  avoid  too  much  intellec¬ 
tual  stimulation  and  to  achieve  variety. 


loose  in  the  specialized  fields  to  forage 
independently  for  their  conceptual  and 
factual  fodder,  it  should  be  plain  to  all 
that  independent  feeding  is  more  stimulat 
ing  than  being  force  fed. 
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Occasion  of 


you  must  at  one  instant  “break  the  ice’’ 
and  at  another  artfully  disconnect  the  con¬ 
tact.  A  few  simple  expedients  are  in¬ 
dispensable  here. 

Starting  a  conversation  with  an  older 
man,  distinguished  in  his  field,  is  particu¬ 
larly  hard.  One  of  our  colleagues  has  con¬ 
fessed  that  he  often  opens  a  conversation 
by  asking,  “How  is  your  book  coming 
along?’’  Nine  times  out  of  ten,  the  indi¬ 
vidual  has  published  a  book,  is  working  on 
one,  or  is  contemplating  beginning  one 
since  this  is  an  occupational  disease. 

Discreet  flattery  is  one  of  the  surest  ways 
to  true  intellectual  stimulation.  If  handled 
properly  you  may  even  find  yourself  glow¬ 
ing  in  return.  Never,  however,  under  any 
circumstances  compliment  another  worker 
in  the  same  field  as  your  protagonist.  You 
cannot  at  your  stage  risk  blundering  into 
some  feud  that  started  while  you  were  in 
diapers. 

Sometimes  it  is  imperative  to  leax’e  one 
group  and  join  another.  Perhaps  a  friend 
is  signalling  from  the  door  of  a  bar.  A 
painless,  socially  acceptable  way  to  break 
off  is  to  ask  someone  to  give  your  regards 
to  one  of  his  colleagues  back  home.  Since 
these  regards  are  practically  never  delivered, 
or  else  the  deliveree  forgets  your  name,  it 
makes  no  difference  whom  you  name.  Just 
depart  immediately  so  as  not  to  invite  ques¬ 
tions  as  to  details. 

The  worst  situation  in  which  one  gets  en¬ 
tangled  is  a  conversation  with  a  monomaniac. 
You  feel  that  you  must  change  the  subject 
or  perish.  This  is  difficult  to  do  since  the 
transition  must  appear  natural  and  some  con¬ 
nective  must  he  found.  We,  for  example, 
often  recall  in  the  midst  of  prolonged  dis¬ 
cussions  on  the  embryogeny  of  the  nervous 
system  that  water  beetles/hydroids  have 
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nenous  systems.  The  transition  may  not 
be  as  smooth  as  one  would  wish,  but  some¬ 
times,  thank  heavens,  it  transits. 

A  better  way  of  dealing  with  the  mono¬ 
maniac  is  to  tell  him  that  Professor  Blank, 
over  yonder  by  the  potted  palm,  would  be 
interested  in  his  ideas.  This  is  temporarily 
flattering  to  all  concerned. 

Self-Expression 

The  formal  sessions  of  the  societies  offer 
great  opportunities  for  self  expression,  but 
a  few  words  of  caution  may  be  timely. 
Don’t  o\erdo  this  aspect  of  the  meetings. 
Don’t  try  to  present  a  paper  before  every 
society  of  which  you  arc  a  member,  par¬ 
ticularly  if  you  are,  like  us,  sucker  for  those 
pseudoengravcd  inx'itations  beginning,  “The 
executive  committee  of  the  Society  for  the 
Study  of  Nemathybomes  has  unanimously 
voted  to  elect  sou  a  member.  .  .  .’’  If  you 
attempt  too  much  you  may  find  yourself 
scheduled  to  be  in  two  places  at  the  same 
time  or  so  near  it  that  the  timing  is  im¬ 
possible.  Inevitably  you  will  make  enemies 
by  such  a  procedure  because  some  of  your 
friends  are  going  to  feel  impelled  to  follow 
you  about.  It  is  a  remarkable  scientific 
fact,  that  in  the  eyes  of  the  next  speaker 
the  tiny  group  that  rises  w  ith  you  to  go  to 
your  next  paper  is  a  stomping,  madding 
mob  leaving  the  chamber  practically  vacant. 

Don’t  try  to  judge  the  success  of  your 
self-expression  by  the  rush  of  reporters  at 
its  end.  If  you  are  rushed,  you  are  apt  to 
find  yourself  immortalized  under  some 
such  banner  as,  “Snake  Oil  and  Tree  Snails 
Enliven  Science  Meet.”  If  your  paper  is 
really  deep,  preferably  proteinaceous,  be 
concerned  to  answer  the  question,  “W'hat 
bearing  does  tbis  have  on  the  cancer 
problem?”  Don’t  blame  the  reporters!  As 
one  confessed,  “W^e’re  too  busy  watering 
down  politics,  watering  down  economics 
and  watering  down  science  to  keep  up  with 
all  the  latest  developments.  You’re  sup¬ 
posed  to  know.”  So  if  you  don’t,  find  out! 

N^arious  adjuncts  to  self-expression  should 
not  be  overlooked.  The  hallway  symposium 
conducted  in  loud  clear  voices  is  marvelous 
if  it  appears  unplanned.  Neither  of  us, 
however,  has  ever  been  able  to  accumulate 
a  large  enough  coterie  to  make  it  effective. 

The  dvnamic  presentation  followed  by 
an  o\'ert  nap  in  the  front  row  may  also  be 
used  to  demonstrate  your  breadth  and  con¬ 


sequent  disdain  for  other  work  in  sour  field. 
This  is,  of  course,  particularly  effective  if 
you  are  older  and  somewhat  distinguished, 
but  it  pays  to  practice. 

Too  often,  of  course,  in  tbe  rush  of 
affairs  we  forget  that  deadline.  There  is 
still  no  cause  for  despair.  Two  hackneyed, 
but  basically  sound  means  of  obtaining 
self-expression  are  immediately  available: 

( 1 )  The  Innocent  Question :  Since  most 
papers  are  followed  by  a  short  discussion 
period,  take  advantage  of  it.  Pick  out  some 
apparent  flaw  in  a  paper,  related  or  unre¬ 
lated  to  one  you  might  have  written,  and 
prepare  a  question  on  the  back  of  an  old 
envelope.  Now  pay  no  further  attention 
to  the  speaker,  but  crouch  alertly  ready  to 
spring  up  the  moment  he  stops.  Since 
most  of  the  time  he  will  have  answered 
your  query  in  the  latter  part  of  his  paper, 
you  may  appear  stupid  but  people  will 
remember  you. 

(2)  The  Intercalated  Paper:  Another 
gambit  is  to  prepare  a  question  you  are 
sure  the  speaker  will  not  be  able  to  answer. 
W  hen  he  hesitates,  if  only  momentarily, 
produce  the  pocket-full  of  slides  you  just 
happen  to  have  with  you  and  discourse. 
Unless  the  chairman  is  alert  and  nasty  you 
may  be  able  to  work  in  five  minutes  on 
your  own  research. 

Material  Gain 

The  intersessions  are  the  time  for  posi¬ 
tion  seeking,  sometimes  crudely  referred  to 
as  “job  hunting”.  At  such  times  the  im 
portant  heads  of  departments  are  in  a  rela 
tively  receptise  mood.  It  is  dangerous  to 
tr\'  to  mix  business  with  pleasure  in  the 
evenings.  In  the  latter  situation  it  is  too 
easy  to  give  the  wrong,  albeit  correct, 
impression. 

In  the  long  run,  however,  you  will  prob 
ably  get  a  really  good  job  only  on  the  basis 
of  your  own  merits  so  we  can  give  you 
little  advice. 

Personal  Pleasure  and  Escape 

As  the  paper  reading  sessions  draw  to 
their  daily  close,  the  crucial  decision  of 
what  to  do  with  the  cscning  approaches. 
You  must  keep  in  mind  that  a  careful 
balance  must  be  struck  between  enjoying 
yourself  and  incapacitating  yourself  for  later 
activities.  Some  of  the  older  men  appar¬ 
ently  spend  most  of  their  days  at  meetings 


in  bed,  but  this  is  not  recommeiuled  for 
those  on  their  way  up  as  it  were. 

As  you  grow  older  the  problem  nf  your 
evenings  will  be  sohed,  but  go  eas\  ;it  first 
because  bar  bills  can  be  startling  Your 
present  question  may  be,  should  I  attend 
the  presidential  address  of  the  Society  for 
Experimental  Palaentology,  or  seel,  other 
cultural  activities.  Since  your  chances  of 
seeing  distinguished  scientists  in  cither  of 
these  activities  is  about  equal,  yon  must 
make  your  selection  on  the  basis  ('f  other 
considerations:  (1)  The  presidential  ad¬ 
dress  on  “The  Cretaceous  Origins  of  the 
Judaeo  Christian  Socio-Economic  Basis  of 
Society”  is  almost  sure  to  be  published,  and 
you  can  read  it  later.  Further,  it  is  apt  to 
be  largely  a  complex  embellishment  of  a 
few  simple  truths.  On  the  other  hand  (2), 
the  burlesque  or  a  good  floor  show — the 
only  cultural  activities  in  which  wc  have 
noticed  young  male  scientists  taking  any 
interest — is  not  apt  to  be  published,  and 
will  probably  consist  of  a  few  complex  facts 
simply  disembellished  and  clearly  re\  caled. 

W^e  do  not  wish  to  influence  yon  un¬ 
duly,  but  we  must  point  out  that  the  senior 
scientists  have  long  recognized  the  \alue  of 
cultural  activities  following  a  day  of  inten¬ 
sive  concentration.  Nothing  epitomizes  this 
recognition  better  than  the  remark  of  a 
friend  as  we  passed  the  Fox  Theater  in 
Indianapolis  during  a  meeting  some  vears 
ago.  “If,”  he  said,  “the  roof  of  the  build¬ 
ing  had  collapsed  last  night,  American 
biology  would  have  been  set  back  50  years.” 

Yes,  national  meetings  offer  many  op 
portunities.  You  should  come  home  brim¬ 
ming  with  new  ideas,  of  one  sort  or  another, 
for  there  is  nothing  more  stimulating  than 
a  great  meeting  where  the  great,  near  great, 
going-to-be-great,  and  grating  scientists  of 
the  nation  meet  in  a  vast  syncytium  of 
psychic  trophalaxis.  Mere,  new  ideas  blos¬ 
som,  like  exploding  rockets,  above  our 
heads,  and  old  ones  burst  out  anew  with 
various  amplitudes  of  the  dull  thud.  Idea 
men,  promoters,  job-hunters,  simple  scien¬ 
tists,  amateurs,  and  pedants  interact  in  an 
atmosphere  of  coruscating  intellectualism. 
This  is  the  epinephrin  of  science.  'I  hcre  is 
no  substitute. 

See  you  at  Palo  Alto. 

As  ever, 

Frank  and  Sears. 


See  you  at  Palo  Alto? 

Yes,  indeed! 

$th  mm  MGEm  of  biological  mmm 

Stanford  University 

August  25-29,  1957 

Register  Early  Register  Early 
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Gibraltar  Island,  the  site  of  the  Franz  Theodore  Stone  Laboratory  of  the  Ohio  State  University  at  Piit-in-Bay,  Ohio. 

The  Franz  Theodore  Stone  Laboratory 

CHARLES  A.  DAMBACH  and  LOREN  S.  PUTNAM^ 


The  summer  biological  station  of  the 
Ohio  State  University  at  Put  in-Bay, 
Ohio  is  maintained  on  Gibraltar  and  South 
Bass  islands  in  the  archipclego  of  W'estcrn 
Lake  Erie.  Headquarters  for  the  program 
are  in  the  Franz  Theodore  Stone  Labora- 
tor\'  on  University-owned  Gibraltar  Island. 
Here  the  Unnersity  conducts  courses  in 
the  biological  sciences  and  a  research  pro¬ 
gram  designed  to  meet  the  needs  of  ad¬ 
vanced  undergraduate  and  graduate  stu¬ 
dents  from  its  biological  science  depart¬ 
ments  and  of  those  from  other  institutions 
interested  in  the  special  opportunities  this 
station  provides.  Summer  field  courses 
carrving  advanced  undergraduate  and  grad¬ 
uate  credit  are  offered  by  the  departments 
of  Botany  and  Zoology-Entomology.  Spe¬ 
cial  emphasis  is  given  to  subjects  related 
to  the  rich  aquatic  resources  immediately 
at  hand  and  the  special  environmental  con¬ 
ditions  characteristic  of  this  island  area. 
1  he  teaching  and  research  staff  is  made  up 
of  specialists  in  the  Ohio  State  University 
and  other  institutions  throughout  the 
countrv. 

’  Dr.  Dambach  is  Director  of  Ohio  State  Uni¬ 
versity’s  Natural  Resources  Institute,  which  has 
administrative  responsibility  for  the  Franz  Theodore 
Stone  Laboratory.  Dr.  Putnam  is  Director  of  the 
summer  teaching  program  at  the  Laboratory  and  is 
an  Associate  Professor  in  the  Department  of  Zoology 
and  Entomology  at  the  University. 
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An  effort  has  been  made  to  provide 
courses  of  instruction  not  ordinarily  offered 
in  campus  situations  with  emphasis  on 
locally  available  materials.  Current  courses 
offered  include  Field  Botany,  Higher 
Aquatic  Plants,  -Advanced  Entomology, 
Aquatic  Entomology,  Field  Zoology, 
Ichthyology,  Limnology,  Ornithology,  In 
vertebrate  Zoology  and  .•Animal  Parasitology. 
Courses  are  given  during  two  five-and-one- 
half  week  terms  of  the  University’s  Sum¬ 
mer  Quarter,  which  normally  runs  from 
mid-June  to  August  31.  Eight  quarter 
hours’  credit  may  be  earned  each  term  or 
16  hours  for  the  entire  summer. 

’The  shallow  waters  of  Lake  Erie  adjacent 
to  the  Laboratory  support  an  abundant  and 
varied  fauna  and  flora  which  has  attracted 
the  attention  of  scientists  for  many  years. 
This  great  productivitv  supports  a  food 
chain  culminating  in  an  extensive  and 
economically  important  fresh  water  com¬ 
mercial  and  sport  fishery  which  operates 
from  nearby  ports.  ’The  Laboratory  is  well 
equipped  for  field  and  laboratory  studies 
both  in  the  adjacent  shallow  and  the 
deeper  parts  of  the  Lake.  Available  equip¬ 
ment  for  this  purpose  includes  a  research 
vessel,  two  vessels  for  student  and  staff 
transportation,  smaller  craft  including  row¬ 
boats  and  boats  with  outboard  motors, 
standard  aquatic  collecting  equipment  such 


as  dredges,  quantitative  plankton  nets,  bot¬ 
tom  trawls,  fishing  nets,  subsurface  photo¬ 
graphic  apparatus,  reversing  thermometers, 
bathythermograph,  high  speed  centrifuge, 
autoclave,  spectrophotometer,  water  bath, 
drying  and  incubating  ovens,  optical  and 
other  equipment  and  supplies  necessary  to 
study  aquatic  organisms  and  their 
environment. 

A  wide  variety  of  terrestrial  habitats  are 
available  for  study.  ’These  range  from  dense 
marshes  adjacent  to  shallow  ponds  to  dry, 
thinly- vegetated  limstonc  cliffs.  A  wide 
variety  of  shore  conditions  exist.  These 
include  gradually  sloping  sand  beaches, 
pebble  and  rubble-strewn  beaches  and 
precipitous  cliffs.  ’There  are  many  reefs 
and  shoals  in  the  area  and  a  number  of 
unoccupied  islands  in  various  stages  of 
plant  succession.  Unusual  opportunity  is 
afforded  by  these  situations  for  ecological 
studies  with  insular  populations.  Oppor¬ 
tunities  for  life  history  studies  of  birds, 
especially  colonial  nesting  species  and  those 
characteristic  of  island  regions,  are  excel¬ 
lent.  There  are  a  number  of  rookeries  on 
nearby  islands  and  a  high  resident  popula¬ 
tion  of  song,  insectisorous  and  game  birds 
on  the  larger  islands  on  which  agriculture 
is  practiced. 

’Trips  are  taken  to  the  mainland  by  Uni¬ 
versity  launch  to  study  special  habitats. 
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Among  tlic  areas  available  for  study  are  an 
enormous  open  flowing  spring  of  several 
acres’  extent  and  considerable  depth  known 
locally  as  a  blue  hole,  several  hundred 
acres  of  undisturbed  wet  prairie  in  the 
Resthasen  Wildlife  Presene  at  Castalia, 
publie  marshes  aggregating  several  thou¬ 
sand  acres  in  area  and  a  variety  of  land  use 
eonditions  characteristic  of  the  lake  plain 
of  northern  Ohio. 

The  University  has  maintained  a  biologi¬ 
cal  station  in  this  area  without  interruption 
since  1896.  P’or  a  time,  1938-1955,  it  con¬ 
ducted  a  year-round  program  with  major 
emphasis  on  hydrobiological  research  in  the 
present  headquarters  on  Gibraltar  Island, 
ilie  year-round  program  was  discontinued 


in  October,  1955  and  new  emphasis 
directed  toward  the  summer  teaching  and 
research  program.  Responsibility  for  use 
of  the  facilities  was  placed  in  a  newly- 
created  Natural  Resources  Institute,  and 
the  teaching  program  was  re-established  in 
regular  campus  departments. 

7’his  is  the  second  year  of  operation 
under  the  new  plan.  Dr.  Loren  S.  Putnam 
of  the  Department  of  Zoology  and  Ento¬ 
mology  is  in  charge  of  the  summer  teach 
ing  program.  Persons  interested  in  eourse 
work  at  the  Laboratory  should  address 
inquiries  to  Dr.  Putnam.  Anyone  inter¬ 
ested  in  use  of  the  facilities  for  research 
purposes  should  address  his  inquiry  to  the 
Director  of  the  Natural  resources  Insti¬ 


tute,  Charles  A.  Dambach,  Ohio  State 
University. 

The  research  facilities  are  available  dur¬ 
ing  the  summer  period.  By  special  aiiange- 
ment  they  may  be  used  at  other  times  of 
the  year.  Office  space  and  researcli  facil¬ 
ities  are  available  to  qualified  persons  or 
agencies.  A  nominal  fee  may  be  a-^essed 
for  use  of  these  facilities.  Living  accommo¬ 
dations  and  dining  facilities  for  students 
and  research  workers  are  asailable  ii:  Uni 
versity  qnarters  at  nominal  rates.  Altliough 
in  the  heart  of  Ohio’s  vacationland.  the 
island  location  of  the  Laboratory  a  sures 
quiet,  pleasant  surroundings  with  endless 
recreational  actisity  near  at  hand  for  those 
desiring  it. 


The  Santa  Barbara  College  Marine 
Biological  Laboratory 


DEMOREST  DAVENPORT  and  DONALD  K.  JOICE 


IN  1954,  the  University  of  California, 
Santa  Barbara  College  moved  to  its 
new  400  acre  campus  directly  on  the  sea, 
ten  miles  west  of  Santa  Barbara  at  Goleta. 
At  the  time  of  the  move  the  new  Science 
Building  was  ready  for  oceupaney.  A  group 
of  temporary  buildings  on  the  beach,  some 
400  yards  from  the  Science  Building,  had 
lxx;n  concerted  and  were  ready  for  opera 
tion  as  a  Marine  Biological  Laboratorc  . 

The  main  building  consists  of  a  teaching 
laboratory  with  aquarium  tables  for  twelve 
students,  a  small  research  laboratory  ade¬ 
quate  to  house  two  workers,  and  an 
aquarium  room.  In  an  out-building  there 
are  storage  spaces  for  presened  collections 
and  equipment  such  as  seines,  dredges, 
plankton  nets,  etc.  A  twelve  foot  alumi 
num  boat,  outboard  and  trailer  are  available. 

The  design  of  the  sea-water  system  for 
the  laboratory  is  partieularly  interesting, 
lire  general  mechanies  of  the  intake  and 
pumping  system  were  dictated  by  the 
phvsical  characteristics  of  the  beach  area 
adjacent  to  the  laboratory  and  by  a  limited 
budget  which  prohibited  the  installation 
of  a  pier  or  other  device  to  reach  beyond 
the  sand  ridden  surf.  A  further  require¬ 
ment  was  ease  of  operation  and  main 
tenance. 

The  beach  floor  is  made  up  of  soft  but 
impervious  Monterey  Shale.  The  depth  of 
the  shale  strata  is  approximately  1 ,000  feet, 
with  a  surface  sloping  gradually  out  to  sea 
for  hundreds  of  feet.  The  sand  deposits 
ov  er  the  shale  change  dramatically  vvith  the 
seasons.  At  certain  times  of  the  year  the 
shale  is  virtually  clear,  while  at  other 
periods  the  sands  will  drift  to  depths  of  ten 
feet.  Under  these  conditions  anv  sea-water 


intake  had  to  be  rugged  enough  to  stand 
the  tidal  action,  if  exposed,  and  yet  simple 
enough  to  be  trouble-free  when  inaccessi¬ 
bly  buried  under  a  sandbar.  Fig.  1  repre¬ 
sents  the  basic  design  of  the  system.  A 
concrete  box  equipped  with  perforated 
tubes  was  filled  with  a  filter  medium  of 
graded  sand  and  gravel.  W  ith  the  use  of 
conventional  construction  equipment  this 
box  was  sunk  in  the  shale  during  an  ex 
treme  minus  tide  as  far  out  as  possible  and 
was  connected  to  the  pumping  system  on 
shore  bv  piping,  which  was  also  buried  in 
the  shale.  A  centrifugal  pump  in  circuit 
with  a  jet  pump  (Venturi  unit)  and  two 
storage  tanks  complete  the  system.  The 
centrifugal  pump  runs  constantly,  getting 
its  water  from  a  storage  tank,  pumping  it 
through  the  jet  pump  and  back  into  the 
tanks.  As  water  passes  through  the  jet 
pump,  negative  pressure  is  created  in  the 
intake  line  from  the  filter  box.  W  hen  there 
is  sea  water  over  the  filter  box,  it  is  drawn 
into  the  system,  l  ire  sea  water  reserve  in 
the  storage  tanks  keeps  the  laboratory 
operating  and  the  centrifutjdl  pumps  circu¬ 
lating  for  the  two  or  three  hour  period 
during  occasional  extreme  low  tides  when 
the  box  is  exposed.  The  only  eontrols  of 
the  system  consist  of  manual  switches  at 
the  centrifugal  pumps  and  a  low-water  cut 
off  float  switch  in  the  storage  tanks.  In  the 
absence  of  stored  salt  water  the  system  can 
be  primed  by  the  use  of  a  small  self¬ 
priming  pump  tied  into  the  suction  line 
near  the  jet  pump.  The  system  can  also 
be  entirely  filled  and  back  flushed  vvith 
fresh  water. 

Classes  presented  in  the  laboratory  at 
the  present  time  consist  of  an  upper  divi¬ 


sion  course  in  invertebrate  zoology  during 
the  regular  session  and  a  course  in  general 
marine  biology  during  the  summer  session. 
Plans  are  afoot  for  the  expansion  of  these 
presentations.  Researches  at  present  being 
conducted  which  are  dependent  on  the 
laboratory  are  two  Office  of  Naval  Research 
contracts,  one  on  the  immunology  of 
marine  animals  and  one  on  the  physiology 
of  commensalism;  a  study  on  the  proto¬ 
zoan  parasites  of  marine  fishes  supported 
by  the  National  Science  Foundation;  and 
two  projects  under  University  Grants,  one 
on  the  population  dynamics  of  barnacles 
and  one  on  the  embryology  of  surf  perch. 

The  intertidal  environment  at  Santa 
Barbara  is  largely  sandy.  rich  fauna  may 
be  collected  on  neighboring  floats  and  pil¬ 
ings,  while  various  points  where  there  are 
large  reefs  and  collections  of  boulders  pro¬ 
vide  settlement  for  rock  inhabiting  forms. 
.\n  adequate  representation  of  the  major 
groups  of  the  marine  invertebrates  may  he 
maintained  in  the  laboratory.  7'he  rich 
fauna  of  the  exposed  rocky  outer  coast  is 
available  at  Point  Concepcion  and  Morro 
Bay  about  tw  o  hours  drive  from  the  labora¬ 
tory,  while  mud-inhabiting  forms  may  be 
taken  at  the  latter  point.  The  laboratory  is 
located  directly  on  a  lagoon  vvith  interest 
ing  possibilities  for  studies  in  osinoregula 
tion,  while  the  lagoon  also  provides  a  rest 
ing  place  for  a  rich  fauna  of  migrant  and 
resident  water  birds.  The  migration  of  the 
California  Grey  W  hales  passes  directly  by 
the  laboratory  in  the  spring. 

Because  of  limitations  in  space  the  con 
duct  of  research  in  the  marine  laboratory 
itself  is  limited  to  those  investigations 
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(bcliavior,  etc.)  demanding  the  immediate 
propiiK’iiity  of  running  sea  water.  Adequate 
aquarium  space  is  available  for  the  storage 
of  living  animals,  however,  and  facilities 
arc  available,  particularly  during  the  sum¬ 


mer  months,  in  the  main  Science  Building 
for  all  sorts  of  investigations  in  which 
material  from  marine  animals  may  be  used. 
Hence,  a  limited  number  of  visiting  investi¬ 
gators  can  be  provided  for.  Questions  con¬ 


cerning  the  laboratory  should  be  addressed 
to  the  Committee  on  Marine  Biology, 
Department  of  Biological  Sciences,  Univer¬ 
sity  of  California,  Santa  Barbara  College, 
Goleta,  California. 


The  New  Orleans  Conference 
of  Biological  Editors 


H.  BENTLEY  GLASS 

Johns  ffopkins  University,  Baltimore,  Maryland 


ON  April  2-4,  1957,  the  first  large-scale 
Conference  of  biological  editors, 
organized  by  the  AIBS,  met  in  New 
Orleans  for  a  3-day  consideration  of  com¬ 
mon  problems  relating  to  the  economy  and 
management  of  scientific  journals,  the 
selection  and  preparation  of  material  for 
publication,  the  cooperation  of  editors  of 
journals  with  indexing  and  abstracting 
services,  and  the  growing  need  for  new 
media  for  the  publication  of  scientific 
results.  The  Conference  was  the  outgrowth 
of  lengthy  preparations,  which  began  in 


1955  with  a  preliminary  planning  confer¬ 
ence  of  12  editors  and  continued  through 

1956  and  early  1957  with  the  program¬ 
planning  and  preparation  of  working  papers 
under  the  direction  of  Dr.  Fred  R.  Cagle 
of  Tulane  University,  who  served  as  Direc¬ 
tor  and  organizer  of  the  Conference.  The 
preliminary  planning  conference,  the  in¬ 
terim  preparations,  and  the  larger  confer¬ 
ence  held  at  New  Orleans  were  all  gener¬ 
ously  supported  by  grants  from  the 
National  Science  Foundation. 

'Fhe  46  editors  of  biological  or  partly 


biological  journals  who  attended  repre¬ 
sented  a  carefully  chosen  sampling  of 
various  kinds  of  journals,  since  it  was  im¬ 
possible  to  provide  for  the  attendance  of 
representatives  of  every'  biological  journal 
in  the  United  States.  In  addition,  13 
observers  were  present  to  represent  the 
National  Science  Foundation,  the  AIBS 
officers,  staff,  and  Publications  Committee, 
the  Library  of  Congress,  the  Council 
of  Library  Resources,  various  biological 
societies  or  institutions  which  could  not 
be  represented  by  editors,  and  various  firms 
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de\'eloping  microforms  of  publication. 
Each  participant  in  the  Conference  re¬ 
ceived,  sufficiently  in  advance  of  the  Con¬ 
ference  for  some  serious  study  of  its  con¬ 
tents,  a  portfolio  containing  \oluminous 
data  relating  to  the  problems  to  be  dis¬ 
cussed.  There  were,  for  example,  the  fol¬ 
lowing;  (a)  an  analysis  of  lists  of  biological 
serial  publications,  their  nature,  and  rate 
of  increase;  (b)  returns  from  a  question¬ 
naire  sent  to  editors  to  elicit  information 
on  such  matters  as  open  and  hidden  costs, 
relative  costs  of  independent  and  coopera¬ 
tive  management,  editorial  labor  insolved, 
editorial  procedures,  subscription  policies, 
stocking  of  back  numbers  and  the  like; 
(c)  returns  from  a  questionnaire  sent  to 
authors  of  biological  papers  to  inquire 
regarding  publication  outlets,  reaction  to 
editorial  policies  and  procedures,  and  per¬ 
sonal  scientific  reading  habits,  circulation 
and  use  of  reprints,  etc.;  (d)  the  report  of 
the  preliminary  conference  of  biological 
editors  and  of  other  meetings  related  to 
the  primary  publication,  exchange,  and 
retrieval  of  scientific  information;  (e)  a 
sample  scientific  newspaper  in  the  form 
advocated  by  Dr.  Ralph  Cleland;  (f)  micro¬ 
card  and  other  microform  samples,  and 
literature  about  them;  (g)  literature  on 
information  retrieval  systems  and  on  re¬ 
search  in  that  area;  (h)  a  report  from 
Biological  Abstracts  on  the  current  status 
and  scope  of  its  operations;  and  (i)  data 
relating  to  the  need  for  and  desirable  char¬ 
acter  of  a  style  manual  for  the  guidance  of 
biological  editors  and  authors. 

In  addition  to  general  sessions,  the  par 
ticipants  divided  into  five  study  groups 
which  directed  their  attention  respectively 
to  the  Economy  and  Management  of 
Scientific  Journals,  the  Use  of  New  Media, 
the  Selection  of  Material  for  Publication, 
Indexing  and  .\bstracting,  and  the  Perma 
nent  Organization  of  Biological  Editors  for 
Continuing  Cooperation  and  Study  of 
Mutual  Problems.  On  each  day  of  the 
Conference  these  groups  made  a  progress 
report  to  the  general  session,  and  on  the 
final  dav  presented  conclusions  and  recom¬ 
mendations  which  were  submitted  for  con 
fcrcnce  action. 

Permanent  Organization  of  Biological 
Editors  for  Continuing  Cooperation 
and  Study  of  Mutual  Problems 

This  group  made  its  final  report  first, 
recommending  that  a  continuing  organi 
zation  of  biological  editors  should  be  estab¬ 
lished.  This  recommendation  having  been 
approved  by  the  Conference  on  April  3, 
the  Study  Group  then  drafted  and  sub 
mitted  a  Constitution  and  Bylaws,  which 
were  adopted  in  principle.  A  committee 
is  to  study  the  Constitution  and  Bylaws 
and  recommended  changes  at  the  next  an¬ 
nual  meeting. 

It  was  decided  to  call  the  new  associa¬ 
tion,  of  which  all  editors  attending  the 
New  Orleans  Conference  became  charter 
members,  a  Conference  rather  than  a 
Society,  to  indicate  that  in  its  future  an¬ 
nual  meetings  and  by  means  of  its  commit¬ 


tees  and  study  groups,  it  is  to  remain  a 
real  working  body,  devoting  continuous 
attention  to  the  common  problems  of 
biological  editors  and  biological  publica¬ 
tions.  All  editors,  past  as  well  as  current, 
are  eligible  for  membership  and  are  invited 
to  join.  Dues  were  fixed  at  $4.00  per 
year.  The  first  slate  of  officers  includes 
Bentley  Glass,  Chairman;  Donald  P.  Cos¬ 
tello,  Vice-Chairman;  and  Fred  R.  Cagle, 
Executive  Secretary.  It  was  also  unani¬ 
mously  voted  to  apply  for  membership  as 
a  Member  Society  in  the  AIBS. 

Economy  and  Management  of 
Scientific  Journals 

From  this  study  group  came  two  recom¬ 
mendations  that  were  adopted  by  the  Con¬ 
ference.  The  great  diversity  of  means  of 
support  among  journals  and  the  often 
hidden  character  of  subsidies  from  institu¬ 
tions  or  societies  was  recognized.  These 
factors  make  comparisons  of  costs  proble¬ 
matic,  if  not  impossible.  It  was  therefore 
recommended  that  a  committee  should  be 
set  up  to  study  the  means  of  support  of 
the  various  kinds  of  biological  journals,  to 
reconcile  their  cost  accounting,  and  to 
report  back  to  the  Conference.  Discussion 
of  the  preliminary'  studies  carried  out  by 
the  Director  of  the  Conference  made  it 
quite  apparent  that  the  only  reasonable 
uniform  basis  of  comparing  costs  of  publi¬ 
cation  is  on  the  basis  of  cost  per  thousand 
words  (or  some  multiple  thereof).  A 
second  recommendation  from  this  group 
recognized  the  existence  of  very  great 
diversity  also  in  the  practice  of  obtaining 
support  for  the  publication  of  manuscripts, 
through  regular  channels  or  extra,  and 
asked  for  the  appointment  of  a  committee 
to  study  these  practices  and  to  recommend 
wavs  of  reconciling  them.  This  recommen¬ 
dation  was  also  adopted. 

Use  of  New  Medio 

The  above  study  group  spent  consider¬ 
able  time  analyzing  the  merits  and  the 
possible  drawbacks  of  the  experimental 
newspaper  planned  by  Ralph  Cleland  as  a 
substitute  for  publication  of  papers  in  full 
detail.  The  prepared  sample  specimen 
presented  many  features  of  interest,  and 
everyone  agreed  that  only  the  actual  reali¬ 
zation  of  this  idea  in  printed  form  made 
it  possible  to  consider  the  proposed 
medium  critically.  The  final  recommenda¬ 
tion  reached  by  the  group  and  concurred 
on  by  the  Conference  was  that:  (a)  the 
tremendous  proliferation  of  scientific  litera¬ 
ture  makes  publication  in  some  microform 
ultimately  inevitable;  (b)  that  sufficiently 
valid  objections  to  the  biological  newspaper 
in  the  form  presented  to  the  Conference 
made  it  inadvisable  to  attempt  publication 
at  present;  (c)  that  further  exploration  of 
new  media  and  methods  of  publication 
should  be  carried  out  on  an  experimental 
basis  by  existing  journals,  either  by  giving 
authors  permission  to  publish  only  a  digest, 
along  with  the  deposition  and  circulation 
upon  request  of  the  full  paper  in  micro¬ 
form  or  photoprint,  or  else  by  experiment¬ 


ing  with  issues  devoted  wholly  to  author’s 
digests  of  accepted  papers,  as  before  with 
the  microform  or  photoprint  circulatii  n  of 
the  full  paper.  This  latter  experiment 
would  serve  to  reduce  heavy  backlogs  and 
(d)  that  in  any  case  of  publication  of 
papers  in  a  digest  form  the  fully  edited, 
complete  manuscript  should  be  simultan¬ 
eously  issued  in  microfrom  or  photi'orint 
and  deposited  in  key  foreign  and  domestic 
libraries.  It  was  also  recommended  and 
adopted  that  groups  of  biologists  planning 
to  establish  a  new  journal  be  urged  to  un¬ 
dertake  instead  a  pilot  project  utilizing 
some  form  of  new  medium,  such  as  macro¬ 
form  in  brief  coupled  with  micropuldica- 
tion  in  detail.  The  cooperation  of  pro¬ 
fessional  librarians  in  any  such  undertaking 
was  thought  to  be  most  advisable.  Other 
recommendations  from  this  group  mged 
that  special  consideration  be  given  to  sup¬ 
port  for  the  publication  of  longer  mono¬ 
graphs  in  order  not  to  discourage  the 
preparation  of  such  integrative  studies;  and 
that  the  lack  of  sufficient  dissemination  of 
scientific  information  at  the  senior  high 
school  and  freshman  college  level  suggests 
the  need  of  a  biological  newspaper  or  maga¬ 
zine  to  serve  this  need,  over  and  above  the 
strengthening  of  existing  services. 

Selection  of  Material  for  Publication 

T  he  group  assigned  to  study  the  prob¬ 
lems  of  the  Selection  of  Material  for 
Publication  made  five  specific  recommen¬ 
dations,  all  of  which  were  adopted  by  the 
Conference.  ( 1 )  A  committee  should  be 
appointed  by  the  Conference  to  draw  up  a 
general  statement  of  editorial  policy  defin¬ 
ing  the  editor’s  responsibility,  on  the  one 
hand  to  his  readers  and  his  profession,  and 
on  the  other  hand  to  the  individual  authors 
who  submit  manuscripts  for  publication. 
'Phis  committee  was  specifically  enjoined 
to  consider  the  problem  of  whether  to  use 
anonymous  or  signed  criticisms  of  manu¬ 
scripts  by  referees.  (2)  The  Conference  is 
to  appoint  a  second  committee  to  consult 
with  other  scientific  groups  and  draw  up 
recommendations  for  a  style  manual  for 
biological  journals,  to  include  “directions 
for  standard  forms  of  citations  and  abbrev  i- 
ations  of  journals  titles,  units  of  measure¬ 
ment,  and  other  commonly  used  terms  .  .  . 
typographical  treatment  of  these,  and 
other  matters  of  common  interest.”  It  was 
universally  agreed  that  common  practice  in 
these  matters  was  badly  needed.  The  con¬ 
sensus  was  that  it  does  not  much  matter 
what  standard  forms  are  ultimately  adopted 
so  long  as  everyone  uses  them,  and  that 
editors  agree  to  yield  on  their  own  prefer¬ 
ences  in  order  to  achieve  a  common  prac¬ 
tice  that  can  save  enormous  trouble  for 
themselves  as  well  as  for  authors.  ( 3 )  The 
collective  experience  that  graduate  students 
need  more  training  in  scientific  writing  led 
to  a  resolution  directing  the  Conference 
to  address  the  Association  of  Graduate 
Schools  and  the  Association  of  Land  Grant 
Colleges,  or  other  appropriate  parties,  in 
order  to  initiate  concerted  action  to  train 
graduate  students  in  the  biological  sciences 
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to  V. rite  for  scientific  publication.  (4)  Edi¬ 
tors  were  specifically  urged  to  include 
periodically  in  their  journals  instructions 
and  advice  calling  the  attention  of  their 
readers  and  potential  contributors  to  the 
problems,  uses,  and  misuses  of  scientific 
writing.  (5)  It  was  agreed  that  the  serv¬ 
ices  of  referees  are  not  to  be  considered 
part  of  the  cost  of  publication  of  non-profit 
journals,  and  that  no  fees  should  be  paid 
for  such  sendees. 

Indexing  and  Abstracting 

'1  he  study  group  on  the  above  subject 
also  had  concrete  recommendations  to 
offer,  and  all  were  adopted  by  the  Confer¬ 
ence.  ( 1 )  All  editors  of  biological  journals 
are  urged  to  assist  the  abstracting  services 
in  one  of  the  following  ways:  (a)  by  re¬ 
quiring  the  author  of  each  paper  to  submit 
with  his  original  paper  an  abstract  m  place 
of  a  summary,  the  abstract  to  be  edited  by 
reviewers  and  editor,  published  with  the 
primary  article,  and  made  available  to  the 
abstracting  service  for  republication;  (b) 
less  desirable  than  the  first  method,  but 
still  helpful,  is  the  distribution  by  the 
editor  to  his  contributors  of  abstract  forms, 
and  the  collection  of  these  and  their  return 
to  the  abstracting  service.  (2)  Editors  are 
urged  to  ask  authors  to  indicate  the  key 
works  to  be  used  in  indexing  their  papers. 


This  would  be  of  assistance  in  the  indexing 
services.  (3)  In  the  interest  of  inter¬ 
national  cooperation  and  standardization, 
editors  and  authors  are  urged  to  refer  to 
the  UNESCO  “Guide  for  the  Preparation 
and  Publication  of  Synopses.”  (4)  The 
Conference  suggests  to  the  abstracting  serv¬ 
ices  that  they  might  increase  their  cover¬ 
age  by  including  more  citations,  especially 
of  short  papers.  Editors  should  help  by 
trying  to  have  the  titles  of  articles  indicate, 
as  precisely  as  possible,  their  contents. 
(5)  The  Conference  commends  the  various 
abstracting  services  for  the  considerable 
steps  already  taken  to  cooperate  with  each 
other,  and  urges  the  extension  of  this 
cooperation  as  rapidly  as  possible.  The 
time  and  effort  saved  by  the  use  of  a  single 
abstract  by  several  abstracting  services  can 
be  employed  to  increase  coverage  of  the 
literature.  (6)  The  Conference  encourages 
abstracting  services  to  arrange  their  indexes 
in  as  standard  a  form  as  possible,  and  in 
such  a  way  as  to  be  amendable  to  auto¬ 
matic  sorting.  (7)  Phe  final  proposal,  a 
more  complex  one,  concerns  retrieval  of 
biological  information  from  the  literature, 
a  problem  that  faces  all  biologists  engaged 
in  teaching  and  research.  Hunting  for  cita¬ 
tions  and  abstracts  consumes  much  time 
on  the  part  of  workers  who  could  be  more 
productively  occupied,  and  the  group 


found  that  this  searching  process  could  be 
mechanized  at  a  cost  inconsequential  in 
comparison  with  the  value  of  the  time 
that  would  be  saved.  The  Conference 
therefore  requested  AIBS  to  create  a  special 
committee  to  investigate  and  implement 
the  development  of  automatic  methods  of 
retrieval  of  citations  and  abstracts. 

These  are  only  the  major  outcomes  of  a 
conference  that  all  participants  seem  to 
have  agreed  was  fruitful  beyond  any  antici¬ 
pation  and  beyond  any  similar  type  of  con¬ 
ference  within  their  personal  knowledge. 
In  a  number  of  instances  work  on  the  pro¬ 
posals  has  already  commenced.  The  area 
of  agreement  turned  out  to  be  broad,  the 
differences  minor.  The  modus  of  common 
action  by  editors  was  explored,  specific 
recommendations  were  made,  an  atmos¬ 
phere  of  accomplishment  prevailed.  There 
was  also,  of  course,  a  universal  recognition 
of  the  enormous  problems  facing  editors 
and  scientific  periodicals  in  the  future;  but 
boldness  together  with  a  common  sense 
recognition  of  difficulties  combined  to  en¬ 
courage  an  attack  upon  them.  The  estab¬ 
lishment  of  the  Conference  of  Biological 
Editors  as  a  continuing  association  ensures 
that  the  problems  will  not  be  left  where 
they  stand  today,  but  that  earnest  thought 
and  cooperative  effort  will  be  applied  to 
their  solution. 


ULTRASOUND  IN  BIOLOGY  AND  MEDICINE 

Edited  by  E.  FRY 

The  third  publication  in  the  AIBS  Symposium  Proceedings  Series  will  be  off  the 


presses  by  early  fall.  Orders  are  now  bei 
preceding  volumes,  the  price  is  S4.75  (S3. 7 
and  individual  members  of  the  Institute  I . 

Acoustic  Properties  of  Blood  and  its  Components,  E.  L. 
Carstensen  and  H.  P.  Schwan;  Physical  Aspects  of  High 
Amplitude  Sound  Phenomena,  W.  L.  Nyborg;  Progress 
in  the  Techniques  of  Soft  Tissue  Examination  by  15MC 
Pulsed  Ultrasound,  J.  J.  Wild  and  J.  M.  Reid;  Tech¬ 
niques  Used  in  Ultrasonic  Visualization  of  Soft  Tissues, 

D.  H.  Howry;  The  Indications  and  Contra-indications  for 
Ultrasonic  Therapy  in  Medicine,  J.  H.  Aides;  Neuro- 
sonic-surgery,  W.  J.  Fry  and  F.  J.  Fry;  Histological 
Study  of  Changes  Produced  by  Ultrasound  in  the  Gray 
and  White  Matter  of  the  Central  Nervous  System,  J.  W. 
Barnard.  J.  F.  Brennan  and  W.  J.  Fry;  On  the  Problem 
of  Dosage  in  Ultrasonic  Lesion  Making,  H.  T.  Ballan- 

Ready  Fall  1957 


ng  accepted  at  the  AIBS  office.  As  for 
5  to  members  of  AIBS  Member  Societies 


tine,  Jr.,  W.  C.  Cotter  and  T.  F.  Hueter;  Some  Examples 
of  Ultrasonic  Frequency  Sensitive  and  Frequency  Insen¬ 
sitive  Biological  Reactions,  Rene-Guy  Busnel;  A  Forum 
on  an  Ultrasonic  Method  for  Measuring  the  Velocity  of 
Blood.  E.  J.  Baldes,  W.  R.  Farrall.  M.  C.  Haugen  and 
J.  F.  Herrick;  Destructive  Effects  of  High-intensity  Ultra¬ 
sound  on  Plant  Tissues,  J.  F.  Lehmann.  E.  J.  Baldes  and 
F.  H.  Krusen;  Generating  and  Measuring  High-intensity 
Ultrasound  of  Frequencies  Between  1  and  68  Mega¬ 
cycles,  B.  B.  Chick ;  Some  Changes  in  Liver  Tissue  which 
Survives  Irradiation  with  Ultrasound.  E.  Bell;  An  Ultra¬ 
sonic  Dosage  Study;  Functional  Endpoint.  F.  Dunn  and 
W.  J.  Fry;  Thermocouple  Probes,  W.  J.  Fry. 

S4.75  ($3.75) 


Address  all  inquiries  and  orders  to: 

American  Institute  of  Biological  Sciences 
2000  P  Street,  N.W.,  Washington  6,  D.  C. 
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announces  a  program  of  verbatim  translation  of  Russian  Language  Biological 
Periodicals  supported  by  a  grant  from  the  National  Science  Foundation. 


PROCEEDINGS  OF 

THE  ACADEMY  OF  SCIENCES  OF  THE  USSR  (DOKLADY) 

BIOLOGICAL  SCIENCES  SECTION 

Subscription  Rales 

$20.00  per  year  U.  S.  &  Can. 

$22.50  per  year  Foreign 

Single  Copies . 

BOTANICAL  SCIENCES  SECTION 

Subscription  Rates 

$7.50  per  year  U.  S.  &  Can. 

$9.00  per  year  Foreign 

Single  Copies . 

MICROBIOLOGY 

Subscription  Rates  6  issues  per  year 

$20.00  per  year  U.  S.  &  Can. 

$22.50  per  year  Foreign 

Single  Copies . $4.00 


6  issues  per  year 

$1.50 


6  issues  per  year 

$4.00 


PLANT  PHYSIOLOGY 

Subscription  Rates  6  issues  per  year 

$15.00  per  year  U.  S.  &  Can. 

$17.00  per  year  Foreign 

Single  Copies . $3.00 


Each  journal  will  appear  in  translation  approximately  3  to  4  months  after  publication  in  Russian.  The 
English  translations  will  bear  the  Russian  volume  and  issue  numbers.  All  subscriptions  will  be  on  a  calendar 
year  basis. 

Applications  for  subscriptions  and  all  inquiries  should  be  directed  to; 

AMERICAN  INSTITUTE  OF  BIOLOGICAL  SCIENCES 

2000  P  St.,  N.W.  Washington  6,  D.  C. 
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•  The*  National  Academy  of  Sciences, 
at  its  ^4th  Annual  Meeting  in  Wash¬ 
ington.  D.  C.  in  April,  elected  a  vice- 
president.  two  members  of  the  Council, 
ihirlv  iiiemhers  and  four  foreign  asso¬ 
ciates.  Officers  of  the  Academy  now  are; 
President;  Detlev  \\’.  Bronk;  \'ice-presi- 
dent;  l  arrington  Daniels;  Home  Secretary; 
Hugh  L.  DrydCn;  Foreign  Secretary;  John 

H.  Kirkwoocl;  Treasurer:  William  J.  Rob¬ 
bins.  1  larrv  L.  Shapiro  and  Frederick  Seitz 
were  elected  to  membership  in  the  Coun¬ 
cil.  .\dditional  members  of  the  Council 
at  the  present  time  are:  E.  A.  Doisy,  Far¬ 
rington  Daniels,  Thcophilus  S.  Painter, 

I.  1.  Rabi,  F.  E.  Terman,  and  Merle  A. 
Tu\c. 

The  following  biologists  were  elected  to 
membership;  Edwin  H.  Colbert,  .\merican 
Museum  of  Natural  History;  Katherine 
Esau,  University  of  California;  Alexander 
Hollacnder,  Oak  Ridge  National  Labora- 
ton;  Henrich  Kliiver,  University  of  Chi¬ 
cago;  .\rthur  Kornberg,  W'ashington  Uni¬ 
versity  Medical  School;  Joshua  Lederberg, 
Uuivcrsitv  of  W  isconsin;  Alden  H.  Miller, 
University  of  California;  Roger  R.  D. 
Rcvclle,  Scripps  Institution  of  Ocean 
ography. 

The  Daniel  .Giraud  Elliot  Medal  of 
the  Academy  for  1953  was  awarded  to 
Sven  P.  Ekmaii  of  Upp^nla.  Sweden, 
riie  F'.lliot  Medal  has  been  awarded  annu 
ally  since  1917  for  “meritorious  work  in 
zoologv  or  paleontologv  published  each 
year”.  Dr.  Ekman’s  book,  “Zoogeography 
of  the  Sea”  was  singled  out  for  the  award. 

The  Academy’s  Kimber  Genetics 
Medal  for  1957  was  awarded  to  A.  H. 
Sturievaiit,  Professor  of  Genetics  at  the 
California  Institute  of  Technology.  This 
Medal  is  given  in  recognition  of  great 
achievement  in  the  science  of  genetics  and 
was  received  previously  by  William  F7 
Castle,  H.  J.  Muller,  and  Sewall  Wright. 

Award  of  the  Public  Welfare  Medal 
of  the  Academy  was  made  to  James  R. 
Killian,  Jr.,  President  of  the  Massachu¬ 
setts  Institute  of  Technology.  This  Medal, 
established  in  1913,  is  the  most  distin¬ 
guished  of  the  Academy’s  awards.  It  is 
unique  among  them  in  being  for  the  appli¬ 
cation  of  science  in  the  public  interest, 
whether  by  a  scientist  or  not.  Most  of  its 
holders  are  not  .Xcademy  members. 

•  The  National  Science  Foundation  an¬ 
nounced  235  grants  totaling  $4,316,352 
awarded  during  the  quarter  ending 
March  31,  1957,  for  the  support  of  basic 
research  in  the  sciences,  for  conferences  in 
support  of  science,  for  short  term  research 
h\  medical  science  students,  for  exchange 
of  scientific  information,  and  for  training 
of  science  teachers.  This  is  the  third  group 
of  awards  to  be  made  during  fiscal  vear 
19". 


•  Research  Corporation  distributed 
$1,243,275  in  377  grants  to  aid  basic 
research  in  science  during  1956.  The 

grants  were  to  114  colleges  and  universities 
in  the  U.  S.,  Canada,  Hawaii,  Cuba,  W’est 
Germany  and  other  countries.  An  article 
on  the  work  of  the  Research  Corporation 
appeared  in  the  April  1957  issue  of  the 
Bulletin. 

•  The  U.  S.  Public  Health  Service  re¬ 
cently  announced  approval  of  35 
grants  totaling  $3,974,943  to  assist  27 
research  institutions  in  18  states  build 
additional  facilities  for  research  in 
cancer,  heart  disease,  mental  illness  and 
other  major  illnesses.  The  Congress,  in 
1956,  authorized  $50  million  a  year  for 
three  years  in  grants  to  research  institutions 
on  an  equal  matching  basis  for  the  con¬ 
struction  and  extension  of  research  facil¬ 
ities.  l  ire  law  also  established  the  Health 
Research  F’acilities  Council,  which  has  to 
date  approved  109  grants  totaling  approxi- 
matelv  $50  million. 

•  The  National  Science  Foundation  re¬ 
leased  in  April  preliminary  findings  of 
a  survey  of  expenditures  for  research 
and  development  in  colleges  and  uni¬ 
versities  for  the  fiscal  year  1954. 
Approximately  $285  million  was  spent, 
about  5  percent  of  the  estimated  total 
expenditure  ($5.4  billion)  by  all  sectors 
of  the  economy  for  research  and  develop¬ 
ment.  The  58  largest  schools  accounted 
for  nearly  three-fourths  of  the  total  re¬ 
search  cost.  Of  the  F’ederal  agencies,  the 
Department  of  Defense  supplied  the  bulk 
of  support  in  the  physical  sciences,  while 
almost  half  of  the  I’ederal  support  in  the 
life  sciences  came  from  the  Department  of 
Health,  Education  and  W’elfare.  The 
Atomic  Energy'  Commission  provided  ap¬ 
preciable  support  in  both  fields.  Requests 
for  copies  of  the  complete  report  should  be 
addressed  to:  Reviews  of  Data  on  Research 
and  Development,  No.  2,  Funds  for  Re¬ 
search  and  Development  in  Colleges  and 
Universities,  1955-54,  National  Science 
Foundation,  M'ashington  25,  D.  C. 

•  At  the  same  time  that  the  above  report 
was  released,  the  National  Science  Foun¬ 
dation  also  issued  one  of  a  survey  of 
expenditures  for  research  in  medical 
schools  for  1953-54.  Of  the  80  medical 
schools  in  existence  that  year,  ”4  were 
covered  in  this  survey.  They  spent  $66.5 
million  for  research.  Research  faculty 
members  (full-time  equivalent)  totaled 
5,167.  A  breakdown  of  expenses  by  Fed 
eral  and  non  Federal  support,  clinical  and 
non-clinical  research,  etc.,  mav  be  obtained 
in  the  full  report.  Review  of  Data  on  Re¬ 
search  and  Development,  No.  3,  Funds  for 
Research  in  Medical  Schools,  1955-54, 
National  Science  Foundation,  M’ashington 
25,  D.  C. 

•  The  Board  of  Regents  of  the  Na¬ 
tional  Library  of  Medicine  has  an¬ 
nounced  the  selection  of  a  site  for  the 
proposed  new  Library  building  on  the 


grounds  of  the  U.  S.  Public  Health  Serv¬ 
ice’s  National  Institutes  of  Health  in 
Bethesda,  Md. 

•  Yale  University  will  begin  construc¬ 
tion  this  summer  of  a  new  two-story 
science  building  as  a  wing  of  the  Pea¬ 
body  Museum,  to  house  the  Bingham 
Oceanographic  Laboratory  and  the 
Ornithology  Laboratory.  Estimated  cost 
(45,000  sq.  ft.  floor  space)  will  be  around 
$650,000.  It  is  scheduled  for  occupancy 
in  January  1959.  The  entire  first  floor  will 
house  the  Oceanographic  Laboratory,  with 
research  quarters  and  offices.  The  second 
floor  will  be  occupied  by  ornithological 
research  laboratories,  offices,  a  library  and 
the  W’illiam  Robertson  Coe  Memorial 
Ornithology  Room.  The  basement  will 
provide  15,000  sq.  ft.  of  dry  storage  space 
badly  needed  by  the  Peabody  Museum. 

•  Omitted  from  the  list  of  international 
congresses  in  the  April  Bulletin  was  the 
4th  International  Congress  of  Crop 
Protection  to  be  held  in  Hamburg,  Ger¬ 
many,  September  8-15,  1957.  Further 
information  may  be  obtained  by  writing 
to:  Biologischen  Bundesanstalt  fiir  Land- 
und  F’orstwirtschaft,  Braunschweig,  Messe 
weg  11/12,  Germany. 

•  A  course  in  Medical  Mycology  will  be 
offered  from  July  1-27,  1957  at  Duke 
University  School  of  Medicine  and 
Duke  Hospital.  Instruction  by  members 
of  the  departments  of  medicine,  pathology 
and  bacteriology  will  emphasize  the  clini¬ 
cal,  pathological  and  therapeutic  aspects  of 
fungus  infections.  Patients,  clinical  ma¬ 
terials,  cultures  and  laboratory  animals  will 
be  available  for  study.  An  opportunitv  to 
study  pathological  materials,  gross  and 
microscopic,  will  be  given  those  whose 
interest  and  previous  training  would  make 
this  of  value  to  them.  The  practical  labora¬ 
tory  aids  which  help  to  establish  a  defini¬ 
tive  diagnosis  will  be  stressed.  'Phe  course 
is  open  to  clinicians,  pathologists,  bacteri¬ 
ologists,  technicians  and  others  who  have 
an  interest  in  the  medical  phases  of 
mycology.  Classes  will  meet  six  days  a 
week.  Inquiries  concerning  this  course 
should  be  directed  to;  Dr.  Norman  F’. 
Conant,  Duke  Hospital,  Durham,  N.  C. 

•  The  International  Union  of  Biologi¬ 
cal  Sciences  is  soliciting  the  assistance 
of  all  botanists  to  bring  the  Census 
Botanicorum  up-to-date.  .At  the  8th  In¬ 
ternational  Congress  of  Botany  in  Paris  in 
1954,  the  names  and  addresses  of  25,000 
botanists  and  5,000  establishments  and 
societies  in  the  field  were  obtained.  In  pre¬ 
paring  for  the  1959  Congress  in  Montreal, 
this  list  needs  to  be  as  complete  as  possible. 
T  he  Secretary  of  the  Botanical  Section  of 
I.  U.  B.  S.,  Pierre  Chouard,  requests  the 
Directors  of  Laboratories  and  .Academies, 
supply  him  as  soon  as  possible  with  infor¬ 
mation  about  Laboratories  and  personnel, 
and  that  society  secretaries  submit  com 
plete  membership  lists.  Further  inquiries 
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should  be  addressed  to:  Pierre  Chouard, 
Prof,  de  Physiologie  vegetale  a  la  Sorbonne, 

I,  rue  \'ictor-Cousin,  Paris  5e,  France. 

•  The  University  of  California  Citrus 
Experiment  Station,  Riverside,  Cali¬ 
fornia,  as  part  of  its  50th  anniversary 
celebration,  is  planning  a  Conference 
on  Citrus  Virus  Diseases,  November 
18-22,  1957.  The  program  will  consist 
of  two  days  for  symposia  and  formal  pre¬ 
sentation  of  papers,  one  day  of  guided 
tours  of  the  Station,  and  two  days  of  tours 
to  other  citrus  areas  of  California.  Those 
who  wish  to  attend  or  submit  a  manuscript 
for  publication  in  the  Proceedings  of  the 
Conference  are  requested  to  contact  Dr. 

J.  M.  W'allace,  Dept,  of  Plant  Pathology, 
University  of  California,  Riverside,  Cali¬ 
fornia. 

•  The  8th  Annual  Biologieal  Sym¬ 
posium  of  the  University  of  Michigan 
Summer  Session  will  be  held  July  9-11, 
1957.  The  general  subject  is  “Hormones 
and  Growth”.  Speakers  will  be  Dietrich 
Bodenstein,  .\rmy  Chemical  Center;  Roy 
O.  Creep,  Harvard  University;  h’rederick 
L.  Hisaw,  Harvard  University;  and  Folkc 
Skoog,  University  of  Wisconsin.  Housing 
may  be  secured  by  writing  directly  to: 
Michigan  Union,  530  South  State  St.,  .\nn 
.\rbor,  Michigan.  Other  inquiries  should 
be  directed  to  Dr.  Burton  L.  Baker,  Dept, 
of  Anatomy,  University  of  Michigan,  Ann 
.\rbor. 

•  The  Department  of  Botany,  Univer¬ 
sity  of  Washington,  Seattle,  will  again 
conduct  a  Field  Course  in  the  Plants  of 
the  Northwest  during  the  summer  ses¬ 
sion,  June  22-August  22,  1957.  As 
before,  the  Course  will  take  the  form  of  a 
mobile  camping  trip  and  this  year  will 
head  for  the  mountain  and  plain  country 
of  Idaho,  Montana,  and  the  bordering 
provinces  in  Canada.  Full  University  credit 
is  offered.  Total  cost,  including  transpor 
tation,  will  be  about  $200.  Detailed  itin¬ 
erary  and  other  information  may  be  ob¬ 
tained  from:  Dr.  A.  R.  Kruckeberg,  Dept, 
of  Botany,  University  of  Washington, 
Seattle  5,  W'ashington. 

•  Colorado  State  University  (formerly 
Colorado  A  &  M),  Fort  Collins,  will 
sponsor  the  Ill  Symposium  of  Repro¬ 
duction  and  Infertility,  July  1-3,  1957. 

An  outstanding  group  of  speakers  will  dis 
cuss  the  latest  research  in:  Diseases  of 
Reproduction  in  Male  and  Female; 
Ovarian  Physiology;  Steroid  Physiologv’ 
and  Therapy;  Artifieial  Insemination;  and 
Field  Applieations.  The  conference  has 
been  arranged  to  follow  immediately  the 
national  meeting  of  the  American  Dairy 
Science  .Association,  June  26-29  at  Okla 
homa  A  &  M,  Stillwater.  Reservations 
may  be  made  in  college  dormitories  or  in 
nearby  hotels  and  motels.  A  registration 
fee  of  $5  will  include  a  copy  of  the  Pro¬ 
ceedings  of  the  Symposium.  Detailed  infor¬ 
mation  and  programs  may  be  obtained 


from:  Dr.  F.  X.  Gassner,  Colorado  State 
University,  F'ort  Collins,  Colorado. 

•  During  the  Annual  Meeting  of  the 
Wildlife  Society  in  March,  1957,  the 

Society’s  award  for  the  best  publication  in 
tbe  terrestrial  wildlife  field  was  received  by 
H.  Albert  Hochbaum,  Director,  Delta 
W’aterfowl  Research  Station,  for  his  book 
“Travels  and  Traditions  of  Waterfowl”. 
The  award  for  the  best  publication  in  the 
aquatic  (fisheries)  field  was  received  by 
Louis  A.  Krumholz  for  “Observations  on 
the  fish  population  of  a  lake  contaminated 
by  radioactive  wastes”,  Bui.  Amer.  Mus. 
Nat.  Hist.  JI0(4):  281-367.  Two  Wild¬ 
life  Awards  were  presented  for  outstand¬ 
ing  work  in  the  field  of  Consenation  Edu¬ 
cation  :  ( 1 )  Michael  Hudoba  for  his  Re¬ 
port  from  Washington  in  Sports  Afield 
Magazine  and  (2)  Harlan  Brunsted  for 
the  New  York  Sportsmen’s  Conservation 
W’orkshop,  Cornell  University. 

•  Richard  S.  Cowan,  since  1948  a  mem¬ 
ber  of  the  herbarium  staff  at  the  New  York 
Botanical  Garden,  assumed  the  duties  of 
Associate  Curator  of  the  Botany  Depart¬ 
ment  at  the  Smithsonian  Institution 
(Washington,  D.  C.),  May  1.  Dr.  Cowan 
will  continue  his  research  on  the  Legumi- 
nosae  of  tropical  America. 

•  F.  C.  Steward,  Department  of  Botany, 
Cornell  University,  has  been  elected  a 
Fellow  of  the  Royal  Society. 

•  In  accordance  with  the  policy  of  rotat¬ 
ing  department  chairmanships  at  the  Uni¬ 
versity  of  Oklahoma,  Richard  A.  Goff 
replaced  J.  Teague  Self  as  Chairman  of 
the  Department  of  Zoology,  June  1.  Dr. 
Self  as  served  as  Chairman  for  the  past  1 2 
years,  having  been  reappointed  to  serve  two 
extra  terms. 

•  Albert  Schatz,  Director  of  Research 
and  Professor  of  Microbiology  at  the 
National  Agricultural  College,  Doylestown, 
Pennsylvania,  has  been  invited  to  present 
his  work  on  the  new  proteolysis-chelation 
theory  of  dental  caries  at  the  Institute  of 
Dental  Surgery,  London,  England,  June 
12,  and  the  4th  Congress  of  the  European 
Organization  for  Research  on  Fluorine  and 
Dental  Caries  Prophylasis  at  Malmo, 
Sweden,  June  16,  1957. 

•  C.  Lalor  Burdick,  secretary  or  Du 
Font’s  Polyfibers  Committee  since  1946, 
has  retired  after  29  years  with  the  com¬ 
pany.  As  coordinating  officer  of  this  Com¬ 
mittee,  Dr.  Burdick  has  helped  direct  the 
deselopment  of  policy  for  all  Du  Pont 
activities  in  the  field  of  man-made  fibers. 
He  has  also  been  a  member  of  the  com¬ 
pany’s  committee  on  fellowships  and 
grants.  Through  his  association  with  the 
Lalor  Foundation  (A/BS  Bulletin,  April 
1956)  which  he  has  directed  since  its 
establishment  in  1935,  Dr.  Burdick  has 
been  closely  identified  with  the  promotion 
of  research  and  education  in  the  biological 
sciences. 


•  The  Division  of  Biological  and  .Medi¬ 
cal  Sciences  of  the  National  S  ience 
Foundation  announces  that  the  next 
closing  date  for  receipt  of  rc-  earch 
proposals  in  the  life  sciences  is  Sep¬ 
tember  15,  1957.  Proposals  r(  jeived 
prior  to  that  date  will  be  reviewed  at  the 
Fall  meetings  of  the  Foundation’s  Advisory 
panels  and  disposition  will  be  made  ap¬ 
proximately  four  months  following  the 
closing  date.  Proposals  received  afti  t  the 
September  15,  1957  closing  date  will  be 
reviewed  following  the  W’inter  closing  date 
of  January  15,  1958. 

In  addition  to  funds  for  the  support  of 
basic  research  in  the  life  sciences,  Innited 
funds  will  be  available  during  Fiscal  Year 
1958  (July  1,  1957-June  30,  1958)  for  the 
support  of  research  facilities  and  programs 
at  biological  field  stations. 

Inquiries  should  be  addressed  to  Na¬ 
tional  Science  h’oundation,  Washington 
25,  D.  C. 

•  Dean  Amadou  has  been  appointed 
chairman  of  the  Department  of  Birds, 
American  Museum  of  Natural  History, 
New  York.  Dr.  Amadon  will  also  remain 
Lamont  curator  of  birds  at  the  Museum. 
The  ornithological  collection  at  the  Ameri¬ 
can  Museum  is  now  one  of  the  two  largest 
in  the  world — containing  more  than 
800,000  specimens. 

•  Alan  T.  Waterman  has  been  renomi¬ 
nated  by  President  Eisenhower  for  a 
second  6-\ear  term  as  director  of  the  Na¬ 
tion  Science  Foundation. 

•  Albert  R.  Mead,  professor  of  zoology, 
Unisersity  of  Arizona,  has  been  appointed 
acting  head  of  the  department.  He  suc¬ 
ceeds  the  late  George  T.  Caldwell,  depart¬ 
ment  head  from  1936  to  1956. 

•  Hilary  Koprowski,  who  has  been  as¬ 
sistant  director  of  viral  and  rickettsial 
research  at  the  Research  Division  of  the 
American  Cyanamid  Company,  Ledcrle 
Laboratories,  since  1946,  became  director 
of  the  Wistar  Institute  of  Anatomy  and 
Biology,  Philadelphia,  May  1.  There  Dr. 
Koprowski  will  head  an  accelerated  pro¬ 
gram  of  research  desoted  to  the  study  of 
single  cells. 

•  W.  M.  Bever  has  been  named  head  of 
the  department  of  plant  pathology  at  the 
University  of  Illinois,  effective  September 
1 .  Since  1 940  Dr.  Beser  has  been  with  the 
U.  S.  D.  A.  at  Urbana,  working  on  cereal 
diseases. 

•  J.  Holtfreter,  professor  of  zoology  at 
the  University  of  Rochester,  deliscred  the 
1957  Jesup  lectures  in  the  Department  of 
Zoology  at  Columbia  University.  Dr.  Hol- 
freter’s  subject  was  “Form  and  Action 
Development”. 

•  A  new  course  on  genetics  and  evolu¬ 
tionary  theory  will  be  offered  during 
the  30th  annual  session  of  the  Rocky 
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Mou'itaiii  Biological  Laboratory, 
Crest '-H  Butte,  Colorado,  July  1  to 
August  10.  It  will  be  given  by  A.  H. 
Sturtoant,  California  Institute  of  Tech- 
nologv.  C.  S.  Pittendrigh,  Princeton  Uni- 
versitv,  and  Charles  L.  Remington,  Yale 
University. 

•  Herbert  S.  Gasser,  of  the  Rockefeller 
Institute  of  Medical  Research,  delivered 
the  1957  Hughlings  Jackson  Memorial 
Lecture  at  the  Montreal  Neurological  Insti¬ 
tute.  He  discussed  "The  Properties  of  Un- 
medulated  Ner\e  Fibres  with  Afferent 
Function.” 

•  The  International  Society  for  Cell 
Biology  has  awarded  the  Ross  C.  Harri¬ 
son  i»rize  to  L,  Siminovitch  of  the  Con¬ 
naught  Medical  Research  Laboratories, 
University  of  I'oronto.  The  award  consists 
of  a  travel  grant  of  S750  for  attendance  at 
the  forthcoming  International  Congress  of 
Cell  Biology. 

•  (o-orge  M.  Harrow,  after  -46  years  of 
go\crnment  scrc  ice,  retired  in  March  from 
the  U.  S.  Department  of  Agriculture. 
Founder  of  research  on  small  fruits.  Dr. 
Darrow  is  widely  recognized  for  his  work 
on  new  high-yielding  strawberry  varieties 
and  in  helping  make  possible  the  commer¬ 
cial  production  of  blueberries  in  the 
United  States. 

•  Robert  F.  Smart,  chairman  of  the  divi¬ 
sion  of  sciences  and  mathematics  and  pro¬ 
fessor  of  biology  at  Richmond  College,  has 
been  appointed  dean  of  the  College. 

•  Clifford  Grobs^teiii,  specialist  in  devel¬ 
opmental  physiology  and  tissue  culture  at 
the  National  Cancer  Institute,  Bethesda, 
Maryland,  has  been  appointed  professor  of 
biology  at  Stanford  University,  California. 

•  Bernard  D.  Davis,  professor  of  pharma¬ 
cology  and  chairman  of  the  department  of 
pharmacology  at  New  York  University  Col¬ 
lege  of  Medicine,  has  been  appointed  pro¬ 
fessor  of  bacteriology  and  immunologv  at 
liars  arc!  Universitv  and  head  of  the  depart¬ 
ment  of  bacteriology  and  immunology  in 
the  llarsard  Medical  School,  cffectisc 
Julv  1,  195''. 

•  The  Deparlineiit  of  Biophysics,  Uni¬ 
versity  of  Colorado  Medical  Center, 
Denver,  is  offering  a  three-day  series  of 
eonferenees  and  laboratory  demonstra¬ 
tions  dealing  with  quantitative  methods 
of  inammalian  cell  culture,  September 
9-1 1,  1957.  -Application  of  these  methods 
to  problems  of  mammalian  cell  growth, 
genetics,  nutrition,  and  interaction  with 
agents  like  x  radiation  and  viruses  will  be 
considered.  These  sessions  will  be  open  to 
res])onsible  scientists  engaged  in  teaching 
and  research.  Applications  will  be  accepted 
in  order  of  their  receipt,  to  the  limit  of 
available  accommodations.  Inquiries  should 
be  sent  to:  Office  of  Graduate  and  Post¬ 
graduate  Education,  University  of  Colo¬ 
rado  Medical  Center,  Denver  20,  Colorado. 


•  The  XVth  International  Horticul¬ 
tural  Congress  will  be  held  in  Nice, 
Cote  d’Azur,  France,  April  11-18, 
1958.  President  of  the  Congress  will  be 
Henri  Qucille,  President  of  the  National 
Horticultural  Society  of  France  and  former 
Premier  of  Franee.  The  Congress  theme 
will  be  "Science  in  the  Service  of  Horti¬ 
cultural  I’echnics.”  Copies  of  the  program 
may  be  obtained  by  writing  to;  Secretarial 
General,  X\^  International  Horticultural 
Congress,  8-4,  Rue  de  Crenelle,  Paris  \"II, 
F’rance. 

•  Harold  Bold,  Professor  of  Botany, 
University  of  'Fennessee,  has  joined  the 
Department  of  Botany,  University  of 
Texas,  effective  September  1,  1957.  Dr. 
Bold  is  Secretarv  of  the  Botanical  Societv 
of  .America. 

•  H.  Burr  Sleinbach,  professor  of  zoology 
at  the  University  of  Minnesota,  has  been 
appointed  Chairman  of  the  Department  of 
Zoology  at  the  University  of  Chicago,  effec¬ 
tive  July  1,  1957. 

•  The  75lh  Anniversary  Symposium 
of  the  New  York  State  Agricultural  Ex- 
periment  Station,  Cornell  University, 
will  be  held  at  Geneva,  N.  Y.,  October 
4,  1957.  Subject  of  the  Symposium  is 
"The  Role  of  Agriculture  in  Future 
Society”,  and  among  the  topics  to  be  dis¬ 
cussed  are:  Atomic  Energy  and  the  Future 
of  Agriculture,  Radiation  Preservation  of 
Food  and  its  Effect  on  Agriculture,  Food 
Processing  and  the  Future  of  .Agriculture, 
T  he  Deselopment  of  Future  Food  Crops, 
Agriculture  and  the  Industralization  of 
Photosynthesis.  An  address  will  be  gi\cn 
by  Governor  Averell  Harriman. 

Recent  deaths  among  biologists: 

Arthur  Weysse,  AA'obrun,  Mass.;  pro¬ 
fessor  emeritus  of  Boston  University.  88; 
Sept.  1956. 

Carl  E.  F.  Guterman,  Ithaca,  N.  A'.; 
director  of  research.  State  College  of  .Agri 
culture  and  Home  Economics,  Cornell 
Universitv.  53;  March  1957. 

Joseph  R.  Slevin,  San  Francisco,  Calif.; 
curator.  Dept,  of  Herpetology,  California 
Academy  of  Sciences.  76;  Feb.  1957. 

Richard  S.  Lull,  New  Haven,  Conn.; 
retired  paleontologist  at  A'ale  Universitv. 
89;  Apr.  1957. 

William  G.  Sawitz,  Philadelphia,  Pa.; 
professor  of  parasitology,  Jefferson  Medical 
College.  63;  -Apr.  1957. 

Roland  H.  Patch,  Storrs,  Conn.;  re¬ 
tired  professor  of  floriculture.  University  of 
Connecticut.  68;  Apr.  1957. 

Adam  G.  Boving,  AA'ashington,  D.  C.; 
associate  of  the  Smithsonian  Institution; 
former  senior  entomologist  of  the  Bureau 
of  Entomology  and  Plant  Quarantine, 
U.  S.  D.  A.  87;  March  1957. 

Frederick  B.  Flinn,  New  A'ork,  N.  A7; 
retired  physiologist,  industrial  toxicologist, 
and  associate  professor  of  industrial 
hygiene.  College  of  Physicians  and  Sur¬ 
geons,  Columbia  Universitv.  80;  April 
1957. 


Bruce  D.  Reynolds,  Charlottesville, 
A^a.;  chairman.  Department  of  Biology, 
University  of  A^irginia.  62;  Apr.  1957. 

the  ^ecietie<A 

•  The  16th  Annual  Symposium  of  the 
Society  for  the  Study  of  Development 
and  Growth  will  be  held  at  the  Univer¬ 
sity  of  Rhode  Island,  Kingston,  R.  I., 
June  19-21,  1957.  The  Symposium  topic 
will  be  “Developmental  Cytology”  — 
changes  in  nuclear  and  cytoplasmic  con¬ 
stituents  during  development  and  differen¬ 
tiation.  Speakers  will  be;  J.  R.  Preer,  C. 
Partanen,  R.  C.  Hsu,  G.  Klein,  W.  Beer- 
mann,  II.  Stich,  D.  v.  AYettstein,  D.  Faw¬ 
cett,  A.  Lchninger,  and  S.  Spiegelman. 

•  Future  meeting  sites  of  the  Society 
of  American  Bacteriologists  are:  1958: 
Chicago,  April  27-May  1;  1959:  St.  Louis, 
May  10-15;  1960;  Philadelphia,  May  1-5; 
1961;  Chicago,  April  23-28. 

•  In  1956  the  Society  of  American 
Bacteriologists  appointed  a  committee 
consisting  of  C.  E.  ZoBell  (Chairman), 

R.  H.  McBee  and  F.  D.  Sisler,  to  form¬ 
ulate  a  program  for  the  Society's  par¬ 
ticipation  in  the  U.  S.  Antarctic  Mission 
to  the  International  Geophysical  Year. 
Since  then.  Dr.  McBee  has  spent  some 
time  in  the  Antarctic  and  Dr.  ZoBell  has 
made  arrangements  in  New'  Zealand  for 
the  transfer  of  materials  to  shore-based 
laboratories.  As  now'  planned  the  program 
will  inx'oh  e  microbiological  examination  of 
ice  cores,  air,  sea  water,  marine  sediments, 
rocks,  and  other  materials  from  the  Ant¬ 
arctic  regions.  T  he  committee  will  wel¬ 
come  suggestions  on  its  program  and  in¬ 
vites  the  participation  of  interested  micro¬ 
biologists.  Details  of  the  program  mav  be 
obtained  by  writing  Dr.  Claude  E.  ZoBell, 
Scripps  Institution  of  Oceanography, 
La  Jolla,  California. 

•  The  South  Carolina  Academy  of 
Science,  at  its  April  meeting  in  Columbia, 

S.  C.,  elected  the  following  officers:  Presi 
dent;  11.  AA’.  Davis;  President-elect:  G.  B. 
AA'olcott;  ATce-President:  H.  AA'^.  Freeman; 
Councilors:  J.  C.  .Aull,  Jr.,  J.  C.  Loftin, 
C.  S.  Patterson.  Margaret  Hess  continues 
in  the  office  of  Secretarv'-Treasurer. 

•  The  Southern  Section  of  the  Ameri¬ 
can  Society  of  Plant  Physiologists, 
meeting  in  Birmingham,  Alabama,  in 
February  1957,  elected  the  following  offi¬ 
cers:  Chairman:  J.  L.  Liverman;  A^ice- 
chairman:  A.  \V.  Naylor;  Secretary:  11.  J. 
Teas;  Directors:  AA^.  C.  Hall,  D.  E.  Davis, 
J.  B.  AATitney,  and  D.  R.  Ergle.  The  1958 
meeting  of  the  Seetion  will  be  held  in 
Little  Rock,  Arkansas. 
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•  Several  back  numbers  of  the  Ameri¬ 
can  Journal  of  Botany  are  completely 
or  almost  out  of  stock.  Since  the  cost  of 
reprinting  these  particular  issues  is  almost 
prohihitise,  the  business  manager  of  the 
Botanical  Society  of  America  is  asking 
individual  botanists  and  institutions  to  sell 
these  numbers  to  the  Society,  .\nyonc 
willing  to  do  so  is  asked  to  contact  James 
E.  Canright,  Dept,  of  Botany,  Indiana 
University,  Bloomington,  Ind.  The  follow¬ 
ing  numbers  are  needed:  \'ol.  1  (1914); 
\’ol.  2  (1915);  Vol.  4  (1917);  Vol.  5 
(1918);  Vol.  7  (1920),  1-4;  Vol.  2~ 
(1940),  1-5;  \ol.  29  (1942),  1,  2,  4,  10; 
Vol.  30  (1943);  \'ol.  33  (1946)  2.  3,  4; 
\’ol.  39  (1952)  1,  2;  Vol.  40  (1953), 
1,  2,  4,  6,  10;  Vol.  41  (1954),  2;  \'ol.  42 
(1955)  1,  2,  3,  4,  5;  Vol.  43  (1956),  1. 

•  The  Southwestern  Association  of 
Naturalists  held  its  4th  .Annual  meeting  at 
the  University  of  Oklahoma,  Norman,  May 
10  12,  1957.  Two  days  were  spent  on  field 
trips  in  West  Central  Oklahoma.  The 
.\ssociation  is  a  five  year  old  organization 
whose  object  is  to  promote  the  field  study 
of  plants  and  animals,  living  and  fossil,  in 
the  Southwestern  United  States  and 
Mexico.  The  .\ssociation  publishes  a  quar¬ 
terly  journal.  The  Southwestern  Naturalist, 
Editor:  Lloyd  H.  Shinners.  Southern 
Methodist  University,  Dallas.  R.  M'. 
Strandtmaim,  Dept,  of  Biologs,  I’exas 
Technological  College,  Lubbock,  Texas  is 
Sccretan,  I  rcasurer. 

•  19 5"- 58  officers  of  the  American  So¬ 
ciety  of  Human  Genetics  are:  President: 
W  illiam  C.  Boyd;  Past  president:  Curt 
Stern;  President-elect:  Madge  4’.  Maeklin; 
\4ce  president:  Frederick  Osborn;  Treas 
urer:  11.  Warner  Kloepfer;  Secretary: 
Eldon  J.  Gardner,  Utah  State  University, 
Logan,  Utah. 

•  The  National  Speleological  Society 

elected  the  following  officers:  President: 
Brother  G.  Nicholas;  \'ice  presidents: 
Thomas  C.  Barr,  George  F.  Jackson,  Oscar 
W.  Ilawkslev,  and  Dorothy  Reville;  Sec¬ 
retary:  Trances  Cross,  125  Tapawingo  Rd., 
S.W.,  X'ienna,  \’a. 

•  Officers  of  the  Animal  Care  Panel  for 
1957-58  are:  President:  Jules  Cass;  1st 
X'ice-president:  Bennett  J.  Cohen;  2nd 
\'iee-president:  X’ictor  Schwentker;  Secre¬ 
tary-treasurer:  Robert  J.  Flynn,  .\rgonne 
National  Laboratories,  Chieago. 

•  The  W  ildlife  Society  elected  the  fol¬ 
lowing  officers:  President:  .\.  Starker  Leo¬ 
pold;  \ 'ice-president:  Richard  B.  Miller; 
Past  president:  D.  L.  Allen;  Executi\e 
Secretary :  Daniel  L.  Leedy,  U.  S.  Fish  and 
Wildlife  Service,  Washington,  D.  C. 

•  The  International  Association  for 
Dental  Research,  a  new  .\ffiliate  Society 
of  .\1BS,  elected  the  following  offieers  at  a 
spring  meeting:  President:  Reidar  F’. 
Sognnaes;  Past-president:  Joseph  F.  \’olker; 


President-elect:  Ned  B.  Williams;  \'ice- 
president:  Hamilton  B.  G.  Robinson;  See- 
retary-treasurer:  Dan  Y.  Burrell,  University 
of  Kentucky,  Lexington,  Ky. 

•  The  National  Science  Teachers  Asso¬ 
ciation  elected  the  following  officers: 
President:  Glenn  O.  Blough;  President 
eleet:  Herbert  A.  Smith;  Secretary:  H.  M. 
Louderback;  Treasurer:  R.  T.  Lagemann; 
Executive  Secretary  :  Robert  H.  Carleton, 
1201  16th  St.,  N.W.,  W  ashington,  D.  C. 

•  The  American  Nature  Study  Society 

w  ill  he  served  by  the  following  officers  dur¬ 
ing  1957-58:  President:  Richard  Weaver; 
\'ice  president:  H.  Seymour  Fowler;  Treas¬ 
urer:  Howard  W’eaver;  Secretary:  Helen  B. 
Ross,  State  Teachers  College,  Fitchburg, 
Mass. 

•  The  Western  Society  of  Naturalists’ 

officers  are:  President:  William  M.  Hiescy; 
\’ice  president:  'Tracy  1.  Storcr;  Treasurer: 
Marion  Ownbey;  Secretary:  John  P.  Har 
ville,  San  Jose  State  College. 

C4ucathH  aH4 

•  Grants  totaling  $138,000  have  been 
awarded  by  the  National  Science  Foun¬ 
dation  to  18  colleges  and  universities 
to  support  in-service  institutes  designed 
to  improve  the  training  of  high-school 
teachers  of  science  and  mathematics. 
These  Institutes  will  begin  in  the  fall  of 
1957  and  run  through  the  academic  year 
195”-58,  and  will  be  held  in  the  evenings 
and  on  weekends  in  order  that  teachers 
may  attend  them  outside  regular  teaching 
hours.  Travel  expenses,  tuition,  and  fees 
for  each  participant  will  he  covered  by  the 
grant.  Participants  will  be  .selected  from 
high  schools  within  a  radius  of  some  50 
miles  of  the  host  institution.  The  list  of 
colleges  and  universities  where  in-service 
institutes  will  be  held  follows.  .\11  inquiries 
concerning  admission  should  be  sent  to  the 
director  of  the  particular  institute. 

AdeJphi  College,  Garden  City,  New 
York  (Chemistry,  Physics),  Dr.  Alfred  M. 
\'ogcl.  Chairman,  Chemistry  Department; 
Autinch  College,  Yellow  Springs,  Ohio 
(Biology,  Chemistry,  Mathematics, 
Physics),  Dr.  James  F.  Corwin,  Depart¬ 
ment  of  Chemistry;  Ball  State  Teachers 
College,  Muncie,  Indiana  (Mathematics), 
Dr.  Charles  Brumfiel,  Department  of 
Mathematics;  Bowdoiii  College,  Bruns¬ 
wick,  Maine  (Physics),  Dr.  Noel  C.  Little, 
Chairman,  Department  of  Physics;  Brown 
University,  Providence  12,  R.  I.  (Biology, 
Chemistry,  Mathematics,  Physics),  Dean 
R.  B.  Lindsay,  Graduate  School;  Carle- 
ton  College,  Northfield,  Minnesota  (Geol¬ 
ogy,  .\stronomy).  Dean  Frank  R.  Kille; 
Emory  University,  Emorv  University, 


Georgia  (Biology,  Chemistry,  Mathe¬ 
matics,  Physics),  Professor  Floyd  Jordan; 
Fisk  Uiihersity,  Nashville  8,  'I’eimcssee 
(Chemistry),  Professor  Samuel  P.  Massie, 
Department  of  Chemistry;  Hampton  Insti¬ 
tute,  Hampton,  X'irginia  (Chcuiistry, 
Mathematics),  Dr.  Frederick  D.  Inge, 
Chairman,  Department  of  Natural  S>  'cnce; 
.Mount  .Mercy  College,  Fifth  Avenue.  Pitts¬ 
burgh  13,  Pa.  (Chemistry),  Pr(  t’essor 
Cornelius  Kreke,  Chairman,  Department 
of  Chemistry;  .Mundelein  College,  6363 
Sheridan  Road,  Chicago  40,  Illinois  I  Biol¬ 
ogy),  Sister  Mary  Cecilia,  B.X'.M.,  C  hair¬ 
man,  Department  of  Biology;  New  Y'ork 
University,  New  York  3,  New  York  (J  arth 
Sciences),  Dr.  Leslie  F.  Spock,  Dipart- 
ment  of  Geology,  Washington  Square  Col¬ 
lege  of  Arts  and  Science;  New  Y'ork  Uni- 
versity.  New  Y'ork  3,  New  Y'ork  (Mathe¬ 
matics),  Professor  Frederick  W.  John, 
Chairman,  Department  of  Mathematics, 
Washington  Square  College;  Reed  College, 
Portland  2,  Oregon  (Chemistry,  Mathe¬ 
matics,  Physics),  Dr.  .\rthur  T’.  Seott, 
Department  of  Chemistry;  South  Dakota 
School  of  Mines  &r  Technology,  Rapid  City, 
South  Dakota  (Chemistry),  Dr.  Don  R. 
Macken,  Director,  Extension  Activities; 
University  of  Denver,  Denser,  Colorado 
(Biology,  Chemistry,  Nuclear  Science), 
Dr.  Earl  A.  Engle,  Division  of  Science; 
University  of  Puerto  Rico  (Mathematics), 
Professor  Mariano  Garcia,  Department  of 
Mathematics,  College  of  A.  &  M.  .\rts; 
University  of  Tennessee,  Knoxville,  Tennes¬ 
see  (Mathematics,  Physics),  Professor 
W.  YV.  Wyatt,  College  of  Education. 

•  Thirty-three  high  isehool  srience  stu¬ 
dents  from  14  states  have  been  rho.sen 
as  finalists  in  the  14th  annual  nation¬ 
wide  Bausch  and  Lomb  Science  Scho¬ 
larship  competition  at  the  University 
of  Rochester.  The  finalist  group,  largest 
in  the  history  of  the  competition,  was 
selected  from  a  record  number  of  800 
applicants.  Bausch  and  Lomb  appropriates 
S9,600  annually  for  the  scholarship  pro¬ 
gram  under  which  a  minimum  of  three  of 
the  scholarships  will  be  awarded.  The 
amount  of  each  award  is  based  on  the 
financial  needs  of  the  recipient.  To  be 
eligible  to  apply  for  the  Rochester  scholar¬ 
ships,  students  must  have  won  a  B.  &  L. 
honorary  science  medal,  awarded  annually 
in  each  of  6,000  participating  schools  to 
the  senior  who  has  the  best  record  in 
science  studies.  In  the  13  years  that  the 
competitions  have  been  held,  a  total  of  54 
Bausch  and  Lomb  Science  Scholarships 
have  been  awarded.  In  addition,  the  Uni- 
\ersity  of  Rochester  has  awarded  others  of 
its  scholarships  to  “4  finalists  who  stood 
high  in  the  final  judging. 

•  A  new  method  of  producing  sound 
films  for  educational  purposes  has 
been  successfully  tested  by  UNESCO  in 
the  Middle  East.  The  method  was  put 
into  practice  bv  Norman  F.  Spurr,  a  British 
film  producer,  who  recently  completed  a 
9  month  UNESCO  mission  in  Jordan.  In 
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the  1  ist  sound  films  have  had  to  be  devel- 
ojK-'d  and  processed  in  special  laboratories, 
often  located  thousands  of  miles  from  the 
place  where  the  film  was  produced  and 
was  intended  to  be  used.  Now,  by  adapt¬ 
ing  a  technique  used  originally  by  amateurs, 
and  increasingly  by  professionals  working 
with  16  mm.  film,  the  usual  photographic 
sound  track  is  replaced  with  a  strip  of 
magnetic  material  upon  which  sound  is 
recorded  directly.  For  16  mm.  film,  the 
magnetic  strip  has  many  advantages;  it 
gixes  better  sound  quality  than  photo¬ 
graphic  sound  tracks;  unsatisfactory  record¬ 
ings  can  be  erased  and  new  recordings 
made  without  the  consumption  of  further 
materials;  and  a  commentary  in  one  lan¬ 
guage  can  be  replaced  by  a  commentary  in 
another  tongue.  On  one  occasion,  Mr. 
Spurr  and  one  assistant  produeed  an  eight 
minute  newsreel  in  four  working  days 
whereas  formerly  it  would  have  taken  a 
mouth  or  more.  It  is  hoped  that  this 
method  w  ill  bring  about  the  production  of 
cheap  sound  films  for  educational  purposes 
for  the  places  where  they  are  most  needed. 

•  The  Committee  on  Educational  In- 
lerrhange  Policy  (1  East  67th  St.,  New 
York  21)  has  published  a  booklet  on 
“Hungarian  Refugee  Students  and 
United  States  Colleges  and  Univer¬ 
sities”.  It  described  the  emergency  pro¬ 
gram  under  which  some  800  Hungarian 
students  were  placed  in  .American  colleges 
and  universities  from  October  1956  to 
February  1957.  The  details  of  this  pro¬ 
gram  in  modern  educational  history  are 
carefully  but  briefly  outlined.  Copies  are 
available  through  the  Publications  Division 
of  the  Institute  of  International  Education 
(address  above). 

•  James  B.  Conant,  recently  Ambassador 
to  the  Republic  of  Germany,  and  former 
president  of  Harvard  University,  plans  to 
undertake  a  study  of  some  of  the  problems 
of  the  comprehensixe  high  school  in  the 
United  States.  The  Carnegie  Corporation 
of  New  York  will  support  the  research.  Dr. 
Conant,  with  the  assistance  of  several 


co-\xorkers,  xvill  begin  work  in  the  fall  of 
1957.  Particular  interest  will  be  paid  the 
education  of  the  more  talented  youth  of 
the  community. 

•  Encouraging  Scientific  Talent,  by 
Charles  C.  Cole,  Jr.,  was  published  re¬ 
cently  by  the  College  Entrance  Exami¬ 
nation  Board,  Princeton,  N.  J.  It  is  the 

product  of  a  careful  survey  and  research 
project  which  combined  a  critical  review 
of  all  existing  literature  in  this  field  with  a 
nationwide  study  of  high  school  students 
and  their  plans.  The  book  should  be  of 
interest  of  anyone  concerned  with  increas¬ 
ing  the  nation’s  scientific  strength  and  the 
identification  and  encouragement  of  cap 
able  young  people. 

•  John  R.  Mayor  has  been  appointed  to 
the  nexvly  established  AA.AS  position  of 
the  Director  of  Education.  Since  Septem¬ 
ber  1955,  Dr.  Mayor  has  served  as  director 
of  the  Science  Teaching  Improvement  Pro¬ 
gram  that  is  financed  by  a  grant  from  the 
Carnegie  Corporation  of  New  Y’ork.  I’he 
nexv  appointment  reflects  a  decision  by  the 
Board  of  Directors  of  .AA.AS  that  active 
effort  to  improve  the  teaching  of  science 
and  mathematics  should  constitute  a  major 
and  continuing  part  of  the  .Association’s 
program. 

•  The  Office  of  Education  has  issued 
figures  on  degrees  earned  in  institu¬ 
tions  of  higher  learning  in  academic 
year  1955-56.  h’or  the  first  time  since 
1950  they  show  marked  increases  in  nearly 
exery  field  of  science  and  engineering  at 
the  Bachelor’s  level,  but  only  minor 
changes  in  the  number  of  reeipients  of 
higher  degrees.  The  increase  at  the 
Bachelor’s  level  amounted  to  \1%,  and 
half  of  it  was  in  the  field  of  biology  xxhieh, 
until  this  year,  suffered  a  slow  but  steady 
decline.  No  explanation  is  available  for 
the  sharp  drop  in  the  number  of  doctorates 
awarded  in  agriculture  and  psychology,  but 
the  general  decline  at  this  level  reflects  the 
heavy  draft  calls  made  upon  gradaute  stu¬ 
dents  in  1955  and  1954. 


Earned  Degrees,  1954-55  and  1955-56 

Bachelor  Master  Doctor 


1954-55 

1955-56 

1954-55 

1955-56 

1954-55 

1955-56 

.All  I’ields  . 

...  28'7,401 

311,298 

58,204 

59,3“0 

8,840 

8,815 

Agriculture  . 

7,170 

7,286 

1,364 

1,467 

507 

398 

Biology  . 

9,050 

12,566 

1,609 

1,759 

994 

1,022 

Mathematics  . 

4,034 

4.660 

"61 

892 

250 

224 

Phxsical  Sciences  . 

...  10,516 

11,672 

2,544 

2,640 

1,713 

1,635 

Psxchologv  . 

5,532 

5,665 

1,293 

969 

688 

632 

(Subtotals)  . 

...  36,302 

41,849 

7,571 

7,727 

4,152 

3,911 

Engineering  . 

...  22,589 

26,312 

4,484 

4,724 

599 

610 

Totals  . 

...  58,891 

66,016 

12,055 

12,451 

4,751 

4,521 

Know  Your  Associates 

Ward's  Natural  Science  Establish¬ 
ment,  Inc.,  of  Rochester,  Nexv  York,  is  as 
modern  a  scientific  supply  house  as  you  will 
find  anywhere,  in  spite  of  its  quaintly 
archaic  nineteenth-century  name.  The  Vic¬ 
torian  name  merely  reflects  the  fact  that 
the  Company  has  been  doing  business  con 
tinually  for  nearly  100  rears,  and  having 
become  famous  under  the  original  name, 
nobody  xxants  to  change  it.  But  that’s 
the  only  thing  at  W  ard’s  that  hasn’t 
changed  with  time. 

As  it  now  operates.  W  ard’s  is  a  supplier, 
to  high  schools  and  colleges,  of  teaching 
aids  and  specimens  for  the  biologieal  and 
geological  sciences.  Preserxed  dissection 
specimens,  mounted  skeletons,  and  many- 
other  useful  items  are  handled  by  this  ver¬ 
satile  company.  In  all  these  matters,  up-to- 
the-minute  interests  are  emphasized,  re¬ 
flecting  current  trends  in  the  teaching  of 
biology  and  geology .  W’ard’s  has  pioneered 
and  developed  the  techniques  of  plastic- 
embedded  specimens,  latex  injections  of 
dissection  specimens,  and  many  other  such 
features.  I’hese  proxed  to  be  so  useful  that 
they  xxere  instantly  taken  up  as  standard 
techniques  by  other  supply  houses  and  by- 
teachers.  W  ard’s  mounted  skeletons  have 
been  noted  for  quality  for  many  years,  as 
W’ard’s  deliberately  holds  back  quantitv 
production  in  order  to  produce  fine  qiial 
ity  xvork.  In  preserxed  dogfish,  W'ard’s 
operates  its  oxvn  combined  fishing  and 
preparation  station  in  Maine,  so  that  dog 
fish  are  brought  from  the  sea  alixe  into  the 
laboratory,  an  arrangement  unique  among 
biological  suppliers. 

.At  one  time  W’ard’s  xxas  strongly  asso¬ 
ciated  xvith  a  sort  of  “Old  Curiosity  Shop” 
atmosphere,  and  many  of  the  older  gen¬ 
eration  of  scientists  remember  it  as  a  place 
that  xxoiild  cheerfully  lose  thousands  of 
dollars  obtaining  the  left  hind  foot  of  a 
Malayan  tapir  for  a  customer,  if  that  is 
what  he  wanted.  But  beginning  in  the 
nineteen-thirties,  the  present  management 
has  folloxved  a  policy  of  making  W’ard’s 
useful  to  the  national  community  of  edu¬ 
cators.  Its  present  philosophy  and  w-ork  is 
far  different  from  the  “Natural  llistorv 
Cabinets”  of  grandfather’s  dav.  Hoxvever, 
legend  dies  hard  and  people  still  come  to 
Rochester  looking  for  “W’ard’s  Museum”, 
believing  that  they  xvill  find  xxooly  rhi¬ 
noceroses  and  other  such  marxels. 

Another  legend,  probably  engendered  by 
the  name  “Establishment”,  is  that  W’ard’s 
is  some  sort  of  endoxxed  non  profit  founda¬ 
tion.  This  is  not  true.  W’ard’s  is  a  privately- 
oxvned  business  enterprise,  depending  en¬ 
tirely-  on  its  sales  for  its  support,  the  same 
as  any  other  business. 

W’ard’s  is  an  interesting  example  of  an 
old  firm  that  has  continued  to  progress 
xvith  the  times,  remaining  young  and  mod¬ 
ern  in  its  outlook  and  the  materials  offered 
to  its  customers.  W’ard’s  is  staffed  mostly- 
by  young  men  and  xxomen  xxho  see  in  the 
company-  an  opportunity  both  to  serxe 
science  and  education  and  to  establish  for 
themselves  interesting  and  satisfying 
careers. 
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Annual  Meeting  of  Biological  Sciences 

Stanford  University,  California  August  25-29,  1957 


/ 


Societies  meeting  under  the  joint  auspiees  of  the  Aineriean  Institute  of  Biological  Sciences  and  the  Pacific 
Division  of  the  American  Association  for  the  Ad\aneement  of  Science. 


American  Br\ological  Society 

American  Chemical  Society  (California 
Section ) 

American  Fern  Society 
American  Microscopical  Society 
American  Phytopathological  Society 
American  Society  for  Horticultural  Science 
American  Society  of  Human  Genetics 

American  Society  of  Ichthyologists  and 
Herpetologists  (Western  Division) 

American  Society  of  Limnology  and 
Oceanography 

American  Society  of  Naturalists 
American  Society  of  Plant  Physiologists 


American  Society  of  Plant  Taxonomists 
American  Society  of  Zoologists 
Association  of  Pacific  Coast  Geographers 
Biometric  Society  (WNAR) 

Botanical  Society  of  America 
Ecological  Society  of  America 
Genetics  Society  of  America 
1  lerpetologists’  League 
Joint  Committee  on  Grassland  Farming 
Mycological  Society  of  America 
National  Association  of  Biology  Teachers 
Nature  Gonservancy 
Phycological  Society  of  America 
Sigma  Delta  Epsilon 


Society  of  American  Bacteriologists 
(Northern  California  and  Hawaiian 
Branch ) 

Society  for  Experimental  Biology  and 
Medicine  (Pacific  Coast  Section) 

Society  of  General  Physiologists 
Society  for  Industrial  Microbiology 
Society  of  Protozoologists 
Society  for  the  Study  of  Evolution 

Society  of  Systematic  Zoolog}’  ( Pacific 
Section ) 

Tomato  Genetics  Cooperative 
Western  Society  of  Naturalists 
W'estern  Society  of  Soil  Science 
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A.I.B.S.  MEETING  OF  BIOLOGICAL  SOCIETIES 

STANFORD  UNIVERSITY 

Stanford,  Calif. 

August  25-29.  1957 

INFORMATION  ON  HOUSING  AND  MEALS 


dormitory  ACCOMMODATIONS:  University  dormitories  will  be  used 
to  the  limit  that  facilities  are  available,  for  the  housing  and  feeding  of 
single  delegates,  couples  and  families.  If  you  are  bringing  infants  and/or 
small  children,  please  provide  your  own  rubber  sheets  and  other  neces¬ 
sary  equipment.  All  reservations  for  housing  will  include  meals,  on 
a  package  plan. 

OTHER  ACCOMMODATIONS:  A  limited  number  of  accommodations 
will  be  available  in  the  motels  and  hotels  within  a  twenty-mile  radius 
of  Palo  Alto.  However,  reservations  for  these  accommodations  cannot 
be  handled  by  Stanford  University  officials,  but  must  be  made  by  the 
individual,  directly  with  the  motel  of  his  choice.  A  list  of  available 
motels  and  hotels,  with  addresses  will  he  found  on  p.  34.  It  should  he 
emphasized  that  those  individuals  who  do  not  choose  to  reside  in  campus 
dormitories  cannot  be  fed  on  the  campus  but  will  be  expected  to  eat  at 
local  restaurants. 

DORMITORY  ROOMS  MAY  BE  OCCUPIED:  For  those  attending  the 
regular  meetings,  only,  from  noon  on  Sunday,  August  25,  until  noon  on 
Thursday,  August  29.  By  pre-arrangement,  pre-meeting  groups  may 
come  in  after  noon  on  Tuesday,  August  20.  The  expected  date  and  time 
of  arrival  should  be  carefully  indicated  on  the  form  below.  Pre¬ 
registration  is  absolutely  essential  to  proper  assignment  of  facilities. 

RESERVATIONS:  May  be  made  from  now  until  August  20.  Payment  is 
to  be  made  at  the  time  of  registration  on  the  Stanford  Campus. 


RATES:  Board  and  room  in  a  University  residence  are  on  a  “package 
plan”  basis.  The  package  plan  covers  the  period  beginning  with  housing 
Sunday,  August  25,  and  dinner  that  evening,  through  housing  Wednes¬ 
day  night,  the  28th,  and  luncheon  on  Thursday  noon,  the  29th. 

BOOM:  $2.00  per  night  per  person,  including  children.  (Generally 
two  persons  assigned  to  a  room.) 

BOARD:  $4.16  per  day,  per  person  (including  taxes).  The  “package 
plan”  includes  all  meals  for  the  period  of  attendance  for  the  regular 
meeting,  with  the  exception  of  those  special  society  banquets  for 
which  advance  reservation  has  been  made  (and  for  which  credit  will 
be  given  in  the  cost  of  board).  The  AIBS  members  will  take  their 
meals  in  the  dining  room  of  the  hall  where  they  are  living.  Residents 
of  halls  having  no  food  service  will  be  assigned  to  other  dining  halls. 
Since  Stanford  is  a  residence  University,  the  public  eating  facilities 
at  this  time  are  limited  to  snack  bar  and  soda  fountain  service.  Mem¬ 
bers  attending  the  meetings  but  staying  in  the  vicinity  of  the  campus 
should  not  plan  to  eat  on  the  campus  during  the  conference  program 
because  of  the  limited  facilities.  Pre-conference  arrivals  may  obtain 
a-la-carte  food  service  prior  to  the  beginning  of  the  conference 
“package  plan”,  if  they  have  pre-registered. 

ACKNOWLEDGEMENT:  Each  advance  registration  received  before 
August  9,  will  be  acknowledged  by  a  form  which  should  be  presented  at 
the  registration  desk  at  the  time  registration  is  completed.  Registration 
will  be  in  the  Lobby  and  Lounge  of  Encina  Hall. 

TO  FACILITATE  ASSIGNMENT  OF  ROOMS:  Those  wishing  to  room 
together  are  to  indicate  this  on  the  housing  application  form,  or  on  an 
attached  card. 


PRE-REGISTRATION  IS  ESSENTIAL  TO  PROPER  ASSIGNMENT  OF  FACILITIES:  Do  it  now  and  avoid  disappointment  later! 


REGISTRATION  AND  HOUSING  APPLICATION— STANFORD  UNIVERSITY  MEETINGS 
Mail  to:  Dr.  J.  M.  Yarborough,  A.I.B.S.,  101  Encina  Hall,  Stanford  University,  Stanford,  California 


Name . . 

(First) 

Home  Address . 


(Middle) 

(Street) 


(Surname) 


Professional  Address. 


Title . 

Institution . 

Society  Membership 

(1  ) . 

(2) . 

(3) . 

I  plan  to  attend  the  following  society  banquets 


Female  □ 


(City)  (State) 

Full  names,  Sex,  Relationship  of  Members,  Ages  of  children  in  my  party 


Male  □ 

Expected  time  of  Arrival* 

at  Stanford . 

(Date)  (Hour) 

By  train  at  Palo  Alto  □ 

By  plane  at  San  Francisco  Airport  □ 

(limousine  service  available  to 
Stanford) 

By  car  □ 

Departure: 

from  Stanford . 

(Date)  (Hour) 

Please  make  reservations  for  me  in 
a  University  dormitory  □ 

If  lower  floor  accommodations  are 
required  for  reasons  of  health, 
please  specify  under  Remarks. 

I  will  not  require  University  housing  □ 

Remarks: . 


If  planning  to  attend  a  field  trip,  please  specify  the  trip  and  the  number  in  your  party 

*  Due  to  the  complexity  of  the  Stanford  University  campus,  every  effort  should  be  made  to  arrive  before  midnight. 

Date . 
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May  24.  1957. 


With  the  heavy  admixture  of  technologi¬ 
cal  fields  of  training  to  the  biological 
sciences,  the  meaning  of  the  Ph.D.  is  be¬ 
coming  obscured.  The  goals  of  this  gradu¬ 
ate  program  are  too  abstract  to  permit  of 
precise  definition;  howeser,  a  basis  for  use 
in  establishing  standards  for  the  Ph.D.  in 
biology  and  the  applied  biological  sciences 
of  agriculture  may  be  as  follows: 

The  Ph.D.  program  is  designed  to  train 
people  into  a  state  of  competence  and  flair 
in  research  and — more  important — in  crea¬ 
tive  thought.  This  basic  design  should 
stand  undiluted  by  technological  require¬ 
ments  which  may  be  demanded  of  the  man 
in  his  elected  profession  after  completion 
of  graduate  work.  The  Ph.D.  cannot  be 
designed  to  prepare  a  man  for  a  trade.  The 
awarding  of  the  degree  is  to  signify  that 
achievement  has  been  won  in  (a)  the  basic 
concepts  of  his  science,  (b)  in  tbe  tecb- 
niques  utilized  in  his  and  closely  related 
sciences,  and  (c)  in  the  assimilation  of 
the  literature — the  specific  information  in 
the  scientific  area. 

It  is  possible  to  recognize  the  arrival  of 
the  student  to  this  state  of  development  by 
the  use  fo  two  criteria.  First,  he  must  have 
attained  confidence  and  originality  in 
research.  .\nd  second,  he  must  ha\e  ap¬ 
plied  these  attributes  to  the  end  of  de\  elop 
ing  a  set  of  original  ideas  on  an  experi¬ 
mental  basis.  This  will  invobe  a  detailed 
familiarity  with  the  literature  in  the  area, 
and  the  scholarly  proof  of  a  new  array  of 
facts  concerning  these  ideas,  lire  achieve¬ 
ment  of  this  state  of  ripeness  for  the  Ph.D. 
cannot  be  recognized  much  in  adsance  or 
predicted  as  to  its  arrival  time:  it  is 
normally  reflected  in  the  successful  com¬ 
pletion  of  a  set  of  publications  for  a  re¬ 
search  journal. 

Finally,  the  product  of  the  Ph.D.  pro¬ 
gram  should  be  a  man  with  a  mind  edu¬ 
cated  in  the  pathways  of  research.  While 
he  may  have  obtained  technological  train¬ 
ing  enroute  to  the  Ph.D.  which  may  be 
useful  in  his  profession,  this  aspect  should 
be  entirely  apart  from  the  Ph.D.  standards. 
.\ny  deflection  of  these  goals  in  order  to 
better  adapt  a  man  to  wage  earning  poten¬ 
tials  cannot  help  but  add  to  a  deflation  of 
the  value  and  meaning  of  the  degree.  The 
man  who  has  achiexed  the  aims  of  a  re¬ 
search  Ph.D.  and  has  arrived  at  the  state 
of  familiarity  with  research  described,  will 
then  be  capable  of  developing  a  more 
provocative  and  meaningful  career  in  tbe 
fields  outside  of  research  where  the  Ph.D. 
is  required  such  as  teaching,  administration 
or  technologv’.  If  the  degree  is  oriented 
toward  such  applied  training  instead  of 
toward  research  education  it  vv  ill  rapidly  be 
emasculated  into  a  simple  vocational 
apprenticeship. 


Wordy  attempts  to  describe  such  com¬ 
plex  subjects  as  this  have  a  hollow  quality 
in  common  with  dissetations  on  the  mean¬ 
ing  of  other  intricate  qualities  such  as 
tolerance,  objectivity  and  science;  and  this 
attempt  falls  into  the  same  trap  of  the  per¬ 
sonalized  meaning  of  words.  Yet  if  we 
think  actively  about  the  goals  of  our 
graduate  program,  the  very  process  of 
doing  so  cannot  help  but  be  beneficial  to 
the  program. 

A.  S.  Leopold, 

Professor  of  PhysioJogv- 
of  Horticultural  Crops 
Purdue  University,  Lafayette,  Indiana 


April  2,  195" 


It  has  been  called  to  my  attention  that 
a  quotation  credited  to  Rudyard  Kipling  in 
my  article  “Trends  in  Microbiology”,  A/BS 
Bulletin  (\'ol.  VI,  No.  5,  Nov.  ’56)  does 
not  agree  with  many  published  versions  of 
the  poem.  A  number  of  sources  state  “five 
serving  men”  instead  of  the  six  I  named. 

Research  by  Mr.  Clarence  McK.  Lewis 
of  New  York  City  has  disclosed  that  Kip 
ling’s  original  version  did  in  fact  mention 
six  serving  men;  however,  I  did  misquote 
by  changing  the  order  of  their  duties.  1 
trust  no  great  harm  has  been  done  to 
Kipling — my  deepest  apologies. 

For  any  who  are  interested  in  accuracy, 
Kipling’s  original  is  given  below,  following 
which  my  version  is  repeated: 


I  keep  six  honest  serving-men 
(They  taught  me  all  1  knew); 

I’heir  names  are  W'hat  and  Why  and  When 
.\nd  I  low  and  Where  and  Who. 


1  have  six  faithful  serving  men. 

riiey  sene  me  till  I  die. 

I’heir  names  are  who  and  what,  and  when 
and  how  and  where  and  why. 

Roger  D.  Reid 
Biological  Sciences  Division 
Office  of  Naval  Research 
W’ashington,  D.  C. 


.\pril  15,  1955 


riiere  is  a  strange  new  set  of  economic 
forces  operating  in  our  societv  which  has 
not  vet  been  identified,  much  less  carefully 
analvzed.  One  of  the  svmptoms  of  this  is 
the  firm  belief  in  the  “guaranteed  job” 
vvbicb  most  people  under  thirty  as  well  as 
many  people  over  thirty  years  of  age  believe 
thev  have  or  can  have.  This  belief  is  usually 
expressed  negativ  ely  —  “The  government 
won’t  let  a  depression  with  wide  scale 
unemplovment  occur  because  to  do  so 
would  lead  to  Socialism”.  I  think  the  net 
effect  of  these  attitudes  is  playing  a  major 
role  in  the  growing  difficulty  of  recruiting 
enough  good  teachers  to  man  our  high 
school  science  departments. 

.\s  Mr.  Gallup  has  taught  us — it  doesn’t 
so  much  matter  what  the  facts  arc — in  a 
political  democracy,  it’s  often  what  the 
public  thinks  the  facts  are  that  really  counts. 


So,  for  the  first  time  in  history  v.c  have 
large  numbers  of  people  living  and  v  orking 
and  operating  in  a  society  where  tin  threat 
of  unemployment  no  longer  serves  as  an 
effective  motivational  incentive. 

W  inston  Churchill  one  discuss,  d  the 
means  of  motivating  donkeys.  He  >,  linted 
out,  that  there  are  two  forces  vvhidi  can 
be  used  to  stimulate  donkeys,  “stick-- ”  and 
“carrots”.  If  I  may  adapt  this  analogy  to 
the  human  situation  I  am  discussing,  the 
threat  of  unemplovment  has  long  bc.jn  the 
“stick”  (sometimes  hidden)  that  has 
helped  to  increase  the  appeal  of  s(/ine  of 
the  less  tender  “carrots”,  such  as  teaching. 
Since  our  society  is  now  operating  l.irgely 
through  the  manipulation  of  “carrots”, 
many  new  attitudes  are  taking  shape.  I 
believe,  I  can  show  that  this  changed  moti¬ 
vational  climate  accounts  in  no  small  part 
for  the  scientific  manpower  crisis  that  is 
troubling  us  so  much  today. 

In  the  pre-war  “sticks”  and  “carrots” 
period,  teaching  possessed  one  major  ad¬ 
vantage  over  an  industrial  job — it  was  safe 
and  sure  and  more  or  less  “depression 
proof”.  True  tbe  prospects  for  advance¬ 
ment  were  somewhat  limited,  but  in  a 
society  containing  both  “sticks”  and  “car¬ 
rots”  there  was  much  to  be  said  for  a  haven 
which  was  reasonably  safe  from  “sticks” 
even  though  the  “carrots”  might  not  be  so 
big  and  as  sweet  as  in  other  less  secure 
pastures.  But,  in  a  countr}'  where  the 
“sticks”  of  unemplovment  has  not  been 
seen  for  nearly  twenty  years  all  those  who 
are  less  than  30  years  of  age  scarcely  believe 
it  ever  existed.  To  them  and  even  to  a 
good  many  of  those  older  than  30  the 
“stick”  is  absent  from  their  planning.  They 
are  generally  concerned  primarily  with 
locating  the  pastures  where  the  biggest, 
sweetest  economical  carrots  are  to  be  found. 

If  we  consider  the  attitudes  of  young 
college  graduates  as  reflected  by  a  student 
of  Lehigh’s  (1955)  seniors  we  see  this 
“carrot”  psychology’  at  work.  Here  are  the 
factors  w  hich  these  seniors  considered  most 
important  in  choosing  a  job. 


Interesting  work 
Good  training  programs 
Opportunities  for  advancement 
Salaries  equal  to  others  in  field 
Retirement  security 
Location  for  good  living  conditions 
Not  a  word  to  suggest  that  they  thought 
anything  of  job  security — just  “W’here  is 
the  best  pasture?”  Job  security  is  assumed. 

Now,  I  do  not  argue  that  we  should 
restore  the  “stick”.  W’e  couldn’t  do  it  if 
vve  wanted  to.  But  when  I  compare  teach¬ 
ing  with  science  application  and  with  busi¬ 
ness  administration  on  this  “carrot”  scale 
of  values,  I  am  impressed  that  it  will  be 
impossible  ever  again  to  make  high  school 
teaching  by  itself  sufficiently  inviting  to 
attract  enough  young  people  to  solve  our 
science  teaching  problem.  There  is  just  too 
big  a  differential  in  almost  every  one  of 
these  factors  in  favor  of  the  job  as  an 
applied  scientist  or  business  administrator 
working  for  industry  or  government.  There¬ 
fore,  the  only  approach  that  is  feasible  is 
for  universities,  research  institutes,  indus- 
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ir\  and  government  to  assume  full  responsi¬ 
bility  for  staffing  our  high  school  science 
classy  s.  Let  them  hire  all  young  science 
graduates  and  then  “farm”  them  out  to  the 
schools  to  teach  for  a  part  of  their  career. 
The  local  schools  would  reimburse  the 
companies  and/or  government  agencies  for 
this  sciA’ice  on  some  contractual  basis. 

Under  this  arrangement  the  schools 
would  get  a  better  grade  of  science  teachers 
than  they  can  now  attract  and  the  young 
scientists  would  get  the  experience  of  teach¬ 
ing  which  has  long  been  known  to  be  a 
most  beneficial  education  experience  for 
the  developing  young  scholar — an  experi¬ 
ence  which  generally  deepens  the  teacher’s 
knowledge  of  humanity  as  well  as  of  sub¬ 
ject  matter.  Higher  education,  research 
institutes,  industry  and  government  would 
have  a  good  “seasoning”  plant  where  their 
young  people  would  mature,  and  I  beliese 
the  net  effect  would  be  to  end  the  shortage 
of  science  students. 

High  school  students  would  be  learning 
science  from  those  who  believed  in  it 
enough  to  choose  it  as  a  career.  Such 
teachers  would  surely  be  more  enthusiastic 
“salesmen”  for  science  than  the  usually 
underpaid,  often  poorly  prepared  and  some¬ 
times  unwilling  science  teachers  who  arc 
staffing  many  of  the  high  school  science 
departments  at  present.  Thus  science 
would  probably  achieve  improved  status  in 
its  competition  with  business  administra¬ 
tion  for  the  best  young  minds.  Science 
docs  have  certain  non  monetary  “carrots” 
to  offer  which  business  lacks.  These  can 
only  be  described  to  young  people  by  scien¬ 
tists  who  ha\e  experienced  them. 

This  suggestion  is  made  in  recognition 
of  the  fact  that  if  we  do  not  soon  begin 
to  lower  the  deficit  of  science  teachers  and 
increase  the  output  of  young  scientists,  we 
shall  in  a  very  few  years  begin  to  face  a 
situation  where  we  are  so  low  on  “seed” 
that  we  cannot  plant  a  full  crop  in  some 
succeeding  generation.  It  may  be  we  have 
already  reached  this  point.  In  any  case  the 
suggestion  offered  here  is  one  which  can  be 
tested.  If  successful,  it  can  be  rapidly  im¬ 
plemented  at  the  local  level,  without  too 
much  control  control  or  assistance. 

Joseph  W.  Still,  M.D. 

Washington,  D.  C. 


•  The  AIBS  Advisory  Committee  on 
Hydrobiology  to  the  Office  of  Naval  Re¬ 
search  held  a  meeting  during  the  Inter- 
Island  Marine  Biological  Conference,  spon¬ 
sored  by  the  Unisersity  of  Puerto  Rico, 
.\pril  1-6,  1957  at  La  Parguera,  P.  R.  'Phis 
Committee  made  the  following  recommen¬ 
dations,  which  should  be  of  interest  to 
many  Bulletin  readers. 

“1.  AIBS  should  be  encouraged  to  revise 
and  extend  the  Director}'  of  llydrohiologi- 
cal  Laboratories  and  Personnel  in  North 
America  so  as  to  include  the  Caribbean 
area.  Central  America  and  South  America, 


and  to  list  the  names,  addresses  and  the 
executive  officers,  in  so  far  as  is  possible, 
for  hydrobiological  laboratories  in  the  re¬ 
mainder  of  the  world.  A  special  committee 
should  be  established  to  advise  on  details 
of  organization  and  the  form  of  the 
Directory. 

2.  AIBS  should  send  a  brief  resume  of 
the  pertinent  recommendations  emanating 
from  this  meeting  to  appropriate  journals 
which  include  news  and  notes  items  so 
that  the  recommendations  made  will  re¬ 
ceive  distribution. 

3.  If  financially  possible,  hydrobiological 
laboratories  should  distribute  collected  re¬ 
prints  of  their  research  papers  annually  to 
other  hydrobiological  laboratories  which 
request  them.  Tlie  collected  reprints 
should  be  securely  bound  for  ease  in 
handling  and  filing. 

4.  AIBS  should  investigate  the  feasi¬ 
bility  of  establishing  a  microform  produc¬ 
tion  center  to  distribute  at  minimal  cost  to 
hydrobiological  laboratories  the  following 
kinds  of  literature: 

a.  Reports  of  research  printed  and  dis¬ 
tributed  by  the  laboratories  them¬ 
selves. 

b.  Back  files  and  current  issues  of  the 
more  important  journals  so  that  field 
stations  can  be  provided  with  low'  cost 
libraries  which  occupy  only  the  space 
of  a  card  file;  and 

c.  Current  issues  of  important  foreign 
journals  not  found  widely  available  in 
most  smaller  libraries. 

5.  AIBS  should  extend  invitations  to 
membership  or  affiliation  to  appropriate 
societies  in  Latin  America  which  have  bio¬ 
logical  interests,  and  to  individual  biolo¬ 
gists  especially  in  those  countries  where  no 
societies  exist.  Coinciding  with  this  recom¬ 
mendation,  the  suggestions  in  the  next 
recommendation  should  be  noted. 

6.  The  AIBS  Bulletin  should  be  ex¬ 
tended  to  W’estern  Hemispheric  coverage 
by: 

a.  Seeking  news  sources  in  the  Caribbean 
area,  and  in  Central  and  South 
America  within  organized  societies  so 
that  a  news  section  for  these  areas  can 
he  established; 

h.  publishing  feature  articles  on  hydro¬ 
biology  as  well  as  on  other  biological 
activities  in  these  areas  from  time  to 
time; 

c.  using  the  AIBS  Placement  Service  to 
bring  about  the  interchange  of  teach¬ 
ing  and  research  personnel  between 
the  Latin  American  countries  and 
North  America; 

d.  calling  attention  to  the  fact  that  no 
requests  for  biologists  have  been  ad¬ 
vertised  in  the  Fulbright  Award  an¬ 
nouncements  for  Latin  America,  and 
that  graduate  students  from  Latin 
America  are  eligible  to  apply  for  F’ul 
bright  travel  grants  to  the  United 
States  proxiding  they  have  financial 
support  while  in  the  United  States. 

7.  AIBS  should  recommend  to  appro¬ 
priate  governmental  agencies  that  coopera¬ 
tive  research  programs,  including  the  loan 


of  special  equipment,  with  Latin  American 
agencies  and  research  institutions  be  facili¬ 
tated  whenever  possible,  and  that  the  Fed¬ 
eral  programs  aimed  at  foreign  assistance, 

e.g..  Atoms  for  Peace,  be  advised  specific¬ 
ally  of  this  recommendation. 

8.  AIBS  should  send  an  official  expres¬ 
sion  of  approval  and  gratitude  to  UNESCO 
regarding  their  current  undertaking  in  pre¬ 
paring  a  trilingual  dictionarx-  in  the  marine 
sciences,  stressing  the  great  utility  of  such 
a  dictionary  and  offering  the  assistance  of 
AIBS  xvithin  its  capabilities. 

9.  ONR  should  make  official  inter¬ 
agency  contacts  with  such  programs  as 
ICA,  lEES,  and  the  USIS  suggesting  that 
attention  be  directed  to  assisting  the  de¬ 
velopment  of  other  countries  in  the  fields 
of  oceanography,  marine  biology  and  fish¬ 
eries  biology.” 

•  The  AIBS  Advisory  Committee  on 
Biochemistry  to  the  Office  of  Naval 
Research  met  April  12,  1957  in  Miami, 
Florida  to  evaluate  the  scientific  merit  of 
research  proposals.  Chairman  of  this  com¬ 
mittee  is  Severo  Ochoa. 

•  The  AIBS  Advisory  Committee  on 
Physiology,  under  the  chairmanship  of 
Gordon  Moe,  met  in  Chicago,  Ill.  on  April 
14,  to  evaluate  research  proposals  sub¬ 
mitted  to  ONR. 

•  The  Office  of  Naval  Research  Ad¬ 
visory  Committee  on  Bacteriology  met 

April  26-27,  1957  in  Detroit,  Mich.  The 
Committee,  under  the  chairmanship  of 
Roger  Porter,  voted  to  place  the  committee 
and  its  administration  under  the  auspices 
of  AIBS  after  July  1,  1957. 

•  The  AIBS  Advisory  Committee  on 
Environmental  Biology  to  the  National 
Science  Foundation  met  in  Boulder, 
Colo,  on  June  7-9,  1957  to  exaluate  re¬ 
search  proposals  submitted  to  NSF  and  to 
xisit  the  research  facilities  of  the  Univer¬ 
sity  of  Colorado. 

•  The  second  AIBS  Symposium, 
“Molecular  Structure  and  Biological 
Specificity”,  edited  by  L.  Pauling  and 
11.  Itano,  xvill  not  appear  until  July  1957. 
Previous  announcements  stated  that  the 
publication  date  w'ould  be  March  but  tech¬ 
nical  difficulties  have  delayed  the  printing. 
Orders  for  this  Symposium  and  the  first, 
“Molecular  Structure  and  Functional  Ac- 
tixity  of  Nerve  Cells”,  are  being  received 
in  the  AIBS  office.  Elsexvhere  in  this  issue 
(page  23)  are  details  of  a  third  Sym¬ 
posium,  “Ultrasound  in  Biology  and  Medi¬ 
cine”,  edited  hy  E.  Fry,  and  due  to  appear 
by  early  fall. 

•  The  AIBS  Advisory  Committee  on 
Biology  to  the  Office  of  Naval  Research 

xvill  meet  June  21-22,  1957  at  the  Marine 
Biological  Laboratory,  \\’oods  Hole,  Mass, 
to  exaluate  the  scientific  merits  of  25  re¬ 
search  proposals  submitted  for  considera¬ 
tion. 
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•  The  AIBS  Advisory  Committee  on 
Systematic  Biology  will  meet  June  28-29, 
1957  at  the  University  of  Michigan  to 
evaluate  the  scientific  merit  of  research  pro¬ 
posals  submitted  to  the  National  Science 
Foundation. 

•  All  AIBS  ad  hoc  Advisory  Commit¬ 
tee  to  the  National  Science  Foundation 
will  meet  in  late  July  or  early  August  in 
St.  Louis,  Mo.  to  advise  the  Foundation 
with  respect  to  the  present  status  of  the 
Missouri  Botanical  Garden. 

•  AIBS  has  negotiated  a  contract, 
effective  May  1,  1957,  with  the  Divi¬ 
sion  of  Biology  and  Medicine,  Atomic 
Energy  Commission  for  advisory  sen’ices. 
Under  this  contract,  AIBS  will  appoint  and 
administer  approximately  10  advisory  com¬ 
mittees,  furnish  consultant  senices  and 
arrange  for  special  conferences  and  sym¬ 
posia  when  requested. 

•  Again  this  year  the  AIBS  Placement 
Service  will  be  an  integral  part  of  the 
annual  meetings.  Registration  and  inter¬ 
view  facilities  will  be  provided  during  the 
Stanford  meetings,  August  25-29,  with  the 
exact  location  and  hours  to  be  given  in  the 
General  Program  (.August).  Data  on  all 
registrants  in  the  June  list  will  be  made 
available,  as  well,  to  prospective  employers 
who  visit  the  Service  during  the  Stanford 
meeting. 

•  The  American  Society  of  Human 
Genetics  voted  to  raise  its  membership 
status  in  AIBS  from  that  of  Affiliate  to 
full  Member,  effective  January  1,  1958. 
The  present  membership  of  the  Society  is 
approximately  500. 

•  The  International  Association  of 
Dental  Research,  at  an  Atlantic  City 
meeting  in  April  voted  to  join  the  AIBS 
as  an  .Affiliate  Society.  This  Society  has  a 
membership  of  approximately  2000. 

•  The  Society  of  American  Bacteriolo¬ 
gists,  a  charter  Member  of  AIBS  that 
withdrew  in  June  1951,  voted  at  its  recent 
Detroit  annual  meeting  to  apply  for  Affili¬ 
ate  membership.  Membership  in  S.  A.  B. 
is  now  about  7000. 

•  University  and  college  alumni  who 
wish  to  hold  reunions  during  the  AIBS 
meetings  at  Stanford  University  may  make 
arrangements  with  the  local  committee. 
It  is  suggested  that  all  such  reunions  be 
held  Sunday  evening,  August  25,  from 
7:00  to  9:00  p.m.  Requests  for  meeting 
rooms  should  be  sent  to  Dr.  William  C. 
Steere,  Dean,  Graduate  Division,  Stanford 
University,  Stanford,  California.  Special 
arrangements,  such  as  banquets,  teas,  etc.. 


cannot  be  handled  by  the  local  committee. 
A  list  of  organizations  and  rooms  will  be 
posted  in  prominent  places  and  at  tbe 
registration  desks.  If  sufficient  interest  is 
shown,  these  reunions  can  be  incorporated 
as  regular  features  of  the  annual  biology- 
meetings. 

•  Information  about  camping  facil¬ 
ities  in  California  and  neighboring  states 
for  those  attending  the  Stanford  meetings, 
is  as  follows: 

1.  Camping  facilities  are  available  within 
easy  driving  distance  of  Stanford,  in  the 
beautiful  redwood  forests  of  the  west  slopes 
of  the  Coast  Range,  between  Stanford  and 
tbe  Pacific  Ocean.  Portola  Park  and  San 
Mateo  County  Park,  about  30  minutes 
drive  from  the  campus,  are  part  of  the  San 
Mateo  County  Park  System.  Big  Basin, 
with  its  magnificent  redwoods,  is  a  State 
Park,  with  a  museum,  fine  facilities,  etc., 
and  is  about  an  hour’s  drive.  It  will  prob¬ 
ably  not  be  possible  to  reserve  camping 
space  in  these  parks  in  advance,  although 
such  a  possibility  will  be  investigated. 
However,  so  close  to  the  opening  of 
schools,  space  should  be  available. 

2.  For  those  who  want  a  list  of  camping 
facilities  in  general,  we  suggest  “Camp 
Ground  Guide,”  available  from  Camp 
Grounds  Unlimited,  Blue  Rapids,  Kansas, 
for  $1.00  a  copy. 

3.  For  those  w  ho  want  special  or  general 
information  on  the  AV’est,  the  following 
books,  all  published  by  the  Lane  Publish¬ 
ing  Company,  Menlo  Park,  California,  are 
recommended:  “Discovery  Trips  in  Ari¬ 
zona,”  “Discovery  Trips  in  California,” 
“Discovery  Trips  in  Mexico,”  “Discovery- 
Trips  in  Oregon,”  and  “Discovery  Trips 
in  Washington”,  at  $1.50  each.  “Pacific 
Area  Travel  Handbook”  and  Western 
Campsite  Directory”  $1.00  each. 

•  For  those  planning  to  attend  the 
Stanford  meetings  and  wishing  motel 
accommodation  rather  than  dormitory, 

the  following  list  of  Palo  Alto  motels  is 
being  reprinted:  Bueno  A'^ista  Motel  and 
Trailer  Park,  3980  El  Camino  Real;  Coro¬ 
net  Motel,  2455  El  Camino  Real;  Crysta- 
lodge,  3339  El  Camino  Real;  Currier 
Motel,  3200  El  Camino  Real;  Dinah’s  New- 
Motor  Hotel,  4269  El  Camino  Real; 
Eldorado  Motel,  3305  El  Camino  Real; 
Flamingo  Motor  Lodge,  3398  El  Camino 
Real;  New  Cardinal  Hotel,  235  Hamilton 
Avenue;  Palo  Alto  Town  House,  4164  El 
Camino  Real;  Palo  Alto  Trav-elodge,  3255 
El  Camino  Real;  Paso  Del  Norte  Motel, 
4238  El  Camino  Real;  President  Hotel, 
488  University  Avenue;  Rickey’s  Studio 
Inn,  4129  El  Camino  Real;  Shangri-La 
Motel,  3981  El  Camino  Real;  Sky  Ranch 
Motel,  4234  El  Camino  Real. 


•  Additional  societies  (and  their  local 
committee  representatives)  that  have 
decided  since  April  to  meet  at  Stanford 

are:  American  Chemical  Society  (Cali¬ 
fornia  Section),  Eric  Hutchinson,  Chem. 
Dept.,  Stanford  University;  Association  of 
Pacific  Coast  Geographers,  Paul  ('.tiffin, 
Geography  Department,  Stanford  Univer¬ 
sity;  Herpetologists’  League,  George  S. 
Myers,  Natural  History  Museum,  Stanford 
University;  Joint  Committee  on  Grassland 
Farming,  \V.  A.  King,  Clemson  Agiicul- 
tural  College,  Clemson,  South  Carolina; 
Society  of  American  Bacteriologists  (North¬ 
ern  California  and  Hawaiian  Branch), 
J.  L.  Stokes,  USDA,  Regional  Lab.,  .Al¬ 
bany,  Calif.;  Tomato  Genetics  Coo|)era- 
tive,  C.  M.  Rick,  Dept,  of  A^egctable 
Crops,  University  of  California,  Dtivis, 
Calif.;  Western  Society  of  Soil  Science, 
C.  D.  Moodie,  Secretary,  Department  of 
Agronomy,  State  College  of  W’ashington. 
Pullman,  AA’ashington. 

•  The  following  societies  have  now 
named  local  representatives:  American 
Society  of  Human  Genetics,  C.  1 1.  Dan- 
forth.  Department  of  Anatomy,  Stanford 
University;  Sigma  Delta  Epsilon,  Irene  C. 
Diller,  President,  Institute  for  Cancer  Re¬ 
search,  Fox  Chase,  Philadelphia,  Pa.; 
Society  of  General  Physiologists,  Arthur 
C.  Ciese,  Department  of  Biological 
Sciences,  Stanford  University. 

•  The  annual  meeting  of  the  Govern¬ 
ing  Board  of  the  AIBS  will  be  held  at 
Stanford  University,  Saturday,  August 
24th.  Details  about  place  and  time  will 
appear  in  the  General  Program  (August). 

•  Those  biologists  who  intend  to  take 
advantage  of  United  Airlines  special 
tours  to  Hawaii  before  the  AIBS  meet¬ 
ings  open  in  Stanford,  will  be  interested  in 
seminars  and  fields  trips  being  planned  by 
the  University  of  Hawaii  to  coincide  with 
the  tours.  Calling  the  program  “Practicum 
in  Tropical  Biological  Sciences”,  scientists 
at  the  University  are  arranging  informal 
seminars  and  field  trips  to  acquaint  visiting 
biologists  with  the  tropical  crops  and  the 
tropical  marine  work  carried  on  in  the 
Islands.  All  interested  are  asked  to  con¬ 
tact:  Dr.  Robert  \V.  Hiatt,  Dean  and 
Director  of  Research,  University  of  Hawaii, 
Honolulu  14,  Hawaii,  as  soon  as  possible. 

•  The  Society  of  Systematic  Zoologists 
has  joined  the  American  Society  of  Liin- 
nologists  and  Oceanographers  and  the 
Ecological  Society  of  America  in  sponsor¬ 
ing  the  field  trip,  August  29,  to  the 
Hopkins  Marine  Station  and  the  Hastings 
Reservation  (see  April  Bulletin  announce¬ 
ment  of  California  field  trips). 
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AIBS  PLACEMENT  SERVICE 

Interview  services  will  be  available  during  the  Stanford  meeting. 
AUGUST  25-29,  1957 
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Ont  copy  of  each  publication  submitted 
for  listing  should  be  sent  to  the  Editor, 
AIBS  Bulletin,  2000  P  Street,  N.W., 
Washington  6,  D.  C.  Only  books  pub¬ 
lished  within  a  year  of  receipt  will  be  re¬ 
viewed.  Books  marked  with  an  ★  are  those 
published  by  Bulletin  advertisers. 


ANIMAL  SCIENCES 

The  Water  Relations  of  Terrestrial 
Arthropods.  E.  B.  EDNEY.  109  pgs., 
illus.  Cambridge  University  Press,  32  East 
5"tli  St.,  New  York  22,  N.  Y.  (1957)  $3.00 

I'crrcstrial  arthropods,  which  include  in¬ 
sects,  spiders,  ticks,  centipedes,  millipedes, 
woodlice,  etc.,  vary  greatly  in  their  adapta¬ 
tion  to  life  on  dry  land.  The  various  proc¬ 
esses  of  water-uptake,  the  sources  of  water- 
loss,  and  the  means  by  which  a  water- 
balance  is  achieved  are  discussed  for  the 
group.  Recent  work  on  the  nature  and 
properties  of  arthropod  cuticles  and  how 
water  passes  through  them,  has  resulted  in 
a  reconsideration  of  many  earlier  ideas. 
Recent  advances  in  the  physiologv  of  excre¬ 
tion  and  of  osmotic  and  ionic  regulation 
are  summarized.  Eor  a  small  book,  on  a 
specialized  topic,  a  considerable  amount  of 
material  is  included.  It  is  number  5  in  the 
series  “Cambridge  Monographs  in  Experi¬ 
mental  Biology.” 

Dahlak.  GIANNI  ROGHI  and  F. 
BASCHIERI.  280  pgs.,  illus.  Essential 
Books  Inc.,  1600  Pollitt  Drive,  Fair  Lawn, 
N.  J.  (1957)  $6.00 

Many  physical  and  biological  character¬ 
istics  sharply  distinguish  the  Red  Sea  from 
any  other  tropical  sea.  For  this  reason,  and 
because  of  its  geographical  position,  it  has 
been  the  goal  of  scientific  expeditions  since 
the  end  of  the  19th  century.  In  spite  of 
this  activity  little  is  known  about  its 
biology.  Collecting  by  the  conventional 
methods  of  net  and  hook,  in  a  zone  rich  in 
coral  formation,  proved  to  be  extremely 
difficult.  The  Italian  National  Underwater 
Expedition  to  the  Red  Sea  and  Archipelago 
of  Dahlak  obtained  specimens  by  more 
direct  methods.  Its  members — some  sports¬ 
men,  some  scientists — collected  underwater 
in  apnea  or  with  aqualungs.  Organisms 
that  were  fixed  or  moved  very  little  were 
collected  by  hand;  moving  animals  were 
caught  mostly  by  underwater  gun.  lire 
story  of  the  expedition,  from  December 
1952  to  June  1953,  is  told  here  by  two 
members  of  the  team’s  scientific  group. 
Gianni  Roghi,  who  held  his  own  camera 
while  he  spearfished,  wrote  a  day-by-day 
account  not  only  of  the  scientific  findings 
but  also  of  the  thoughts  and  emotions  of 
the  underwater  explorers.  His  writing  is 
licely  and  informative;  his  photographs  are 
interesting.  In  a  detailed  appendix  Fran¬ 
cesco  Baschieri,  the  expedition’s  scientific 


director,  furnishes  pertinent  information 
on  the  geology,  topography  and  climate  of 
the  region,  and  a  brief  natural  history  of 
all  the  organisms  encountered.  D.  E. 
Curran. 

Man  as  an  Animal.  W.  G.  OSMAN 
HILL.  176  pgs.  Rinehart  &  Co.,  232 
Madison  Ave.,  New  York  16,  N.  Y. 
(1957)  $1.50 

The  fact  that  man  is  an  animal  does  not 
appeal  to  most  persons.  Many  people  pass 
their  entire  lives  without  thinking  about  it. 
“Man’s  attainment  in  the  world  of  thought, 
of  the  arts,  sciences,  of  philosophy,  and  his 
inherent  religious  tendencies,  all  unite  to 
form  the  basis  of  the  mental  concept  that 
man  is  a  being  unto  himself — raised 
ineffably  above  the  realm  of  ordinary 
organic  beings”  writes  the  author.  In  this 
small  book.  Dr.  Hill  elaborates  upon  the 
“basic  determinants  that  link  mankind 
with  the  rest  of  the  animal  world”.  Chap¬ 
ter  titles  indicate  the  approaches  taken: 
Anatomical  arguments,  Man  and  woman, 
Embryological  evidence.  Physiological  phe¬ 
nomena,  Enlightenment  from  endocri¬ 
nology,  Pointers  from  pathology  and  para¬ 
sitology,  Criteria  of  comparative  psychol¬ 
ogy,  Justification  from  genetics.  Fossil 
forebears;  and  Ethnic  emergence. 

'A^Boy’s  Book  of  Frogi),  Toads  and 
Salamanders.  PERCY  A.  MORRIS.  240 
pgs.,  illus.  Ronald  Press  Co.,  1 5  East  26th 
St.,  New  York  10,  N.  Y.  (1957)  $4.00 

This  attractive  volume  may  be  called  a 
“Boy’s  Book”  but  it  should  appeal  to  many 
an  older,  non-herpetologist  “boy”.  It  is 
ideal  for  anyone  wishing  or  needing  to 
identify  or  learn  the  natural  history  of 
frogs,  toads  and  salamanders.  The  reader 
is  told  where  to  look  for  the  various  am¬ 
phibians  and  then  how  to  capture  them. 
'Pheir  care  in  captivity  and  their  preserra¬ 
tion  as  permanent  study  specimens  are 
fully  explained.  Numerous  photographs 
assist  with  the  identification  of  particular 
species.  Mr.  Morris,  also  author  of  Boy’s 
Book  of  Snakes,  is  chief  preparator  of  the 
Peabody  Museum  in  New  Haven. 


PLANT  SCIENCES 

Edward  Palmer,  Plant  Explorer  of  the 
American  West.  ROGERS  MGVAUGH. 
430  pgs.  University  of  Oklahoma  Press, 
Norman,  Oklahoma.  (1956)  $6.00 

Congratulations  to  the  University  of 
Oklahoma  Press  for  undertaking  the  publi¬ 
cation  of  this  type  of  book  and  to  the 
author  for  the  skill  and  interest  with  which 
he  prepared  this  memorial  work  to  an 
indefatigable  scientific  explorer.  Edward 
Palmer  (1831-1911)  was  one  of  the  great 
botanical  collectors  of  his  time.  Dispite 
frail  health,  he  faced  the  hazards  of  the 
Western  frontier  and  the  northern  regions 
of  Mexico  to  collect,  finally,  more  than 
100,000  plant  specimens  as  well  as  un¬ 
counted  thousands  of  archaeological. 


ethnological,  and  zoological  items.  A  sum¬ 
mary  of  the  known  facts  about  Palmer’s 
collections  and  his  travels  has  long  been 
needed.  The  author  supplies,  for  the  first 
time,  a  detailed  index  of  Palmer’s  travels, 
a  guide  to  the  location  of  Palmer’s  field 
notes,  a  list  of  the  herbaria  which  hold 
specimens  collected  by  Palmer,  and  the 
publication  of  Palmer’s  Colorado  and 
Indian  I’erritory  notes  exacth’  as  he  took 
them.  Dr.  MeVaugh,  a  fine  scientific  his¬ 
torian,  is  Curator  of  Phanerograms  at  the 
University  of  Michigan  Herbarium  and 
Professor  of  Botany. 

★  Vegetable  Crops.  HOMER  C. 
THOMPSON  and  W  ILLIAM  C.  KELLY. 
611  pgs.,  illus.  McGraw-Hill  Book  Co., 
330  West  42nd  St.,  New  York  36,  N.  Y. 
(5th  edition,  1957)  $8.50 

As  in  so  many  other  fields  of  science, 
recent  research  advances  ha\e  made  the 
revision  of  texts  on  vegetable  crops  a  neces¬ 
sary  task  for  authors.  The  fourth  edition 
of  this  book  appeared  in  1949;  new  knowl¬ 
edge  since  then  necessitated  essentially  a 
complete  revision.  Some  of  the  reasons 
for  revision  are  given  as:  “Improvements 
in  machinery  and  equipment  allowing  in¬ 
creased  mechanization  in  all  phases  of 
growing  and  handling;  new  and  improved 
insecticides,  fungicides,  and  herbicides;  the 
use  of  growth  regulation  compounds  other 
than  herbicides;  consumer  packaging;  im- 
pro\  ed  handling  of  vegetables  after  harvest, 
such  as  vacuum  cooling  and  hydrocooling; 
and  the  deselopment  and  use  of  new  con¬ 
tainers  for  marketing  vegetables.”  Vegetable 
Crops  continues  to  ser\e  equally  well  as 
a  college  textbook  or  as  a  reference  book 
for  country  agricultural  agents,  extension 
specialists,  teachers  of  vocational  agricul¬ 
ture,  seedsmen  and  other  commercial  vege¬ 
table  concerns.  The  authors  are  both  on 
the  faculty  of  Cornell  University. 

Plant  Virus  Serology.  R.  E.  F. 
M.ATHEW^S.  128  pgs.,  illus.  Cambridge 
University  Press,  32  East  5”th  St.,  New 
York22,'N.  Y.  (1957)  $5.00 

About  twenty-five  jears  ago  serological 
techniques  were  first  applied  for  the  detec¬ 
tion  of  plant  viruses.  These  methods  have 
since  proven  extremely  useful  for  virus 
identification,  the  routine  testing  of  plants 
on  a  commercial  scale  for  freedom  from 
virus  infection,  and  as  quantitative  methods 
for  assaying  viruses.  Detailed  practical  in¬ 
structions  for  carrying  out  tests  with  plant 
material  are  given  in  this  small  volume. 
Although  most  space  is  desoted  to  the 
precipitation  reaction,  the  use  of  various 
other  methods  is  critically  discussed  and 
suggestions  made  for  extending  their 
applicability.  Immunologists  generally  will 
be  interested  in  the  section  that  discusses 
the  high  homogeneity  of  plant  virus 
nucleoproteins  and  the  suitability  of  these 
substances  for  “model”  experiments. 


^  I-B-S  BULLETIN — /uHC  1957 


35 


4 


Investigation  of  Virus  Diseases  of 
Brassira  Crops.  L.  BROADBENT.  94 
pgs.,  illus.  Cambridge  Univeristy  Press,  32 
East  57th  St.,  New  York  22,  N.  Y.  (1957) 
$3.00 

Serious  commercial  losses  in  brassica 
crops  in  England  from  1948-50  led  to  a 
concerted  research  effort,  by  the  Agricul¬ 
tural  Research  Council,  on  practical 
methods  whereby  \  irus  diseases  could  be 
controlled.  Work  on  the  two  main  viruses 
concerned  were  already  in  progress  at  the 
Rothamsted  Experimental  Station.  This 
work  was  stepped  up.  A  comprehensive 
study  of  the  conditions  leading  to  serious 
outbreaks  in  field  crops  soon  involved  com¬ 
mercial  growers  as  well  as  scientists.  The 
results  of  this  collaboration  are  now  pre¬ 
sented  in  a  rather  complete  account  of  the 
many  factors  affecting  the  incidence  of 
brassica  virus  diseases  in  Britain. 

★Botaiiv  for  Gardeners.  IL\ROLD  \\7 
RICKEIT.  236  pgs.,  illus.  lire  Mac 
millan  Co.,  60  Fifth  Ave.,  New  York  11, 
N.  Y.  (1957)  $4.50 

How  to  grow  plants  is  not  the  subject 
of  this  book.  But  how  plants  grow  is. 
What  makes  a  seed  sprout,  a  tree  trunk 
expand,  a  flower  open  and  why  plants  need 
sunlight,  air  and  water  are  lucidly  ex 
plained,  l  ire  natural  habits  of  plants  that 
affect  the  grower’s  handling  of  them  and 
converselv,  the  gardener’s  practices,  both 
good  and  bad,  that  affect  his  plants  and 
flowers  are  discussed  in  layman’s  vernacu¬ 
lar.  The  author  is  staff  bibliographer  and 
editor  at  the  New  York  Botanical  Garden 
and  the  author  of  sev  eral  previous  books  of 
general  interest.  The  Green  Earth,  An 
Invitation  to  Botany,  and  Diseases  and 
Pests  of  Ornamental  Plant. 

Plant  Ecologv.  WILLIAM  LEACH. 
106  pgs.  John  Wiley  &  Sons,  440  Fourth 
.\ve..  New  York  16,  N.  Y.  (4th  edition, 
1956)  $2.00 

This  pocket-size  volume  outlines  the 
essential  principles  and  practices  of  plant 
ecologv'  in  a  brief  but  quite  adequate 
fashion.  The  book  is  obviously  not  meant 
for  advanced  students  of  ecologv’,  but 
should  make  fine  introductory  or  supple¬ 
mentary  reading.  The  fourth  edition  has 
been  completely  revised  and  largely  re¬ 
written,  although  the  examples  of  plant 
community  flora  remain  British. 

‘^Fundamentals  of  Horticulture.  J.  B. 
EDMOND,  A.  M.  MUSSER,  and  F.  S. 
.\NDREWS.  456  pgs.,  illus.  McGraw- 
Hill  Book  Co.,  330  West  42nd  St.,  New 
York  36,  N.  Y.  (2nd  edition,  1957)  $6.75 

The  stated  purpose  of  this  book  is  to 
“provide  an  opportunity  for  the  student 
( 1 )  to  acquire  a  vv  orking  knowledge  of  the 
fundamentals  of  plant  growth,  (2)  to  de¬ 
velop  the  ability  to  apply  the  fundamentals 
to  the  solution  of  practical  problems,  and 
(3)  to  obtain  an  appreciation  of  the  sig¬ 
nificance  of  horticulture  in  human  affairs”. 


The  text  is  accordingly  divided  into  three 
parts  along  these  lines.  Yet  in  so  doing 
“plant  growth  and  development”  must  be 
compressed  into  120  moderate  sized  pages, 
“principal  horticultural  practices”  into 
160-odd,  and  “principal  horticultural 
crops”  into  less  than  200.  These  are  not 
fairly  regarded  as  specific  faults  of  the  text 
under  review  .  For  so  long  as  each  of  the 
numerous  plant  science  specialties,  par¬ 
ticularly  in  the  agricultural  field,  maintains 
its  individual  beginning  course,  we  will 
need  texts  which  presuppose  no  knowledge 
of  botany.  And  Fundamentals  of  Horticul¬ 
ture  seems  to  fill  this  need  adequately.  It 
is  logically  arranged,  well  illustrated,  and 
as  complete  as  can  be  expected.  Supple¬ 
mented  by  the  instructor,  and  perhaps 
particularly  by  some  of  the  excellent  state 
and  Federal  bulletins  and  pamphlets  cur¬ 
rently  available,  it  should  prove  an  emi¬ 
nently  satisfactory  text.  Russell  Stevens 

Butaiiv:  an  Introduction  to  Plant 
Science.  W.  W.  ROBBINS.  T.  E. 
WEIER  and  G.  R.  STOCKING.  578 
pgs.,  illus.  John  W’iley  &  Sons,  440  Fourth 
Ave.,  New  York  16,  N.  Y.  (2nd  Edition, 
1957)  $6.95 

This  book,  if  we  may  accept  the  authors’ 
(Weier  and  Stocking)  preface,  is  designed 
to  serve  both  the  science  major  and  a 
terminal  course  for  the  nonscicnce  student. 
Certainly  it  will  become  a  respected  mem 
ber  of  that  growing  family  of  “modern 
ized”  introductory  botany  texts  aiming, 
through  profuse  illustration,  varied  type 
face,  and  attractive  format,  to  catch  the 
eye  and  stir  the  interest  of  the  beginning 
student.  W’ith  the  exception  of  the  color 
plates,  in  which  this  reviewer  sees  neither 
quality,  significance,  nor  appeal,  the  book 
is  superbly  illustrated  with  half-tone  photo 
graphs,  well  supported  by  line  drawings. 

'I’vvo  major  changes  from  the  first  edi¬ 
tion  are  indicated  by  the  authors:  (1) 
transfer  of  physiologv'  from  chapters  on 
root,  stem,  and  leaf  into  new  chapters  deal¬ 
ing  almost  exclusively  with  physiologv';  and 
(2)  major  revision  of  the  material  on 
angiosperms,  designed  to  bring  out  com¬ 
parisons  with  lower  forms.  The  text,  like 
any,  reflects  the  particular  teaching  tech 
niques  of  the  authors.  They  adopt,  for 
example,  the  device  of  boldface  type  for 
each  new  term  at  its  first  appearance,  and 
of  “numerous  strategically  placed  sum¬ 
maries” — the  latter  often  as  a  numbered 
series  of  statements.  W’hether  these  fea¬ 
tures  will  appeal  to  the  prospective  user  is 
debatable,  and  in  any  event  is  a  matter  for 
individual  decision.  Russell  Stevens. 


Bibliography  of  Forest  Disease  Re¬ 
search  in  the  Department  of  Agricul¬ 
ture.  Edited  by  AGNES  E.  MOORE. 
186  pgs.  Miscellaneous  Publication  No. 
725,  U.  S.  Department  of  Agriculture. 
For  sale  by  the  Superintendent  of  Docu¬ 
ments,  U.  S.  Government  Printing  Office, 
W’ashington  25,  D.  C.  (1957)  $.55 


MISCELLANEOUS 


Vapour  Phase  Chromatography.  I'dited 
by  D.  H.  DESTY.  436  pgs.,  illus  Aca 
demic  Press  Inc.,  Ill  Fifth  Ave.,  New 
York  3,  N.  Y.  (1957)  $12.00 


In  the  summer  of  1955  the  Ilvdro 
carbon  Research  Group  of  the  Institute  of 
Petroleum  (England)  decided,  in  view  of 
the  rapidly  increasing  interest  in  gas 
chromatrography,  to  hold  a  symposium,  hi 
May  of  1956  the  Symposium  was  held, 
attended  by  nearly  four  hundred  persons 
from  thirteen  different  countries.  ’1  hirty- 
four  papers  were  presented  and  thev  now 
appear  in  this  volume,  with  discussions  and 
nomenclature  recommendations.  For  all 
scientists  working  in  the  field  of  chroma¬ 
tography,  paper,  liquid  or  gas,  this  liook 
contains  much  of  interest  and  is  a  most 
complete  summary  of  knowledge  in  the 
particular  field  of  gas  analysis. 


Tranquilizing  Drugs.  Edited  by 
HAROLD  E.  HIMWICH.  205  pgs.,  32 
illus.  .American  Association  for  the  Ad 
vancement  of  Science,  1515  Masschusetts 
.Ave.,  Washington  5,  D.  C.  (1957)  $5.00 
($4.50  to  .AAAS  members) 


Scientists  and  laymen  alike  who  have 
indulged  in  extensive  conversation  and  ex 
pressed  controversial  viewpoints  about  the 
new  tranquilizing  drugs  will  welcome  this 
volume.  'Fhe  papers  it  contains  were  pre 
sented  during  a  symposium  (.A.AAS  .At 
lanta  meeting)  co  sponsored  by  the  Ameri 
can  Psychiatric  Association  and  the  .Ameri 
can  Physiological  Society.  Scientists  of 
many  different  disciplines  participated. 
The  first  section  contains  papers  on  “Elec- 
trophysiological  .Analysis  of  Franquilizing 
Drug  Action”;  the  second  on  “Metabolic 
Analysis  of  Drug  Action”  and  a  final  .sec¬ 
tion  on  “Therapeutic  Considerations  Re¬ 
garding  I’ranquilizing  Drugs”.  The  papers 
reflect  the  nation-wide  concern  over  the 
possibilities  of  improving  psychiatric  treat 
ment  bv  means  of  the  new  chemicals. 


★Dairy  Microbiologv.  E.  D.  M.  P’OS 
TER,  F.  E.  NELSON,  M.  L.  SPECK, 
R.  N.  DOETSCH,  and  J.  C.  OLSON,  JR. 
492  pgs.,  illus.  Prentice-Hall,  Englewood 
Cliffs,  N.  J.  (1957)  $4.25 


Dairy  Microbiology  is  so  designed  that 
all  dairy  plant  operators,  ficldmen,  labora¬ 
tory  personnel,  sanitarians  and  bacteriology- 
students  who  intend  to  specialize  in  this 
field  will  find  it  an  excellent  working  refer 
ence.  Important  characteristics  of  organ 
isms  found  in  dairy  products  are  catalogued, 
and  their  pertinence  to  dairy  processing 
presented.  Factors  influencing  growth  and 
death  of  microorganisms,  sources  of  con¬ 
tamination,  use  of  beneficial  dairy  organ¬ 
isms,  and  physical  and  chemical  methods 
of  killing  microorganisms  are  discussed  in 
detail.  Seven  chapters  are  devoted  to  the 
microbiology  of  specific  dairy  products- 
market  milk,  fermented  milks,  cheese,  but¬ 
ter,  and  evaporated,  condensed,  dried  or 
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trozci:  products.  The  book  is  the  result  of 
the  concerted  efforts  of  five  authors,  all 
experts  in  different  fields  and  associated 
with  different  universities. 

A  Gu«le  to  Qualitative  Organic  Chemi¬ 
cal  Analysis.  R.  P.  LINSTEAD  and 
B.  C  L.  WEEDON.  169  pgs.,  illus. 
Academic  Press  Inc.,  1 1 1  Fifth  Ave.,  New 
York3,  N.  Y.  (1957)  $4.50 

This  small  textbook  is  based  on  the 
teaching  method  established  by  the  authors 
at  the  Imperial  College  of  Science  and 
Technology,  London.  The  treatment  is 
elementary,  primarily  intended  for  first  and 
second  year  chemistry  students.  However, 
many  postgraduate  students  have  a  con¬ 
tinuing  need  for  reliable  methods  and 
biologists  and  biochemists  find  the  detec¬ 
tion  and  characterization  of  organic  com¬ 
pounds  necessary  to  their  work.  Apart 
from  this  useful,  technical  aspect  of  the 
subject,  the  authors  “regard  qualitative 
organic  analysis  ...  of  very  great  educa¬ 
tional  value.  It  affords  valuable  training 
in  deductive  reasoning,  practice  in  close 
observation  and  good  experience  of  small- 
scale  experimental  work”. 

Venoms.  Edited  by  ELEANOR  E. 
BUCKLEY  and  NANDOR  PORGES. 
480  pgs.,  113  illus.  American  Association 
for  the  Advancement  of  Science,  1515 
Massachusetts  .Ave.,  Washington  5,  D.  C. 
(1956)  $9.50  ($8.25  to  AAAS  members) 

It  is  difficult  to  imagine  a  more  compre¬ 
hensive  treatment  of  the  subject  of  animal 
venoms.  Just  as  the  lower  animals  which 
possess  mechanisms  for  secretion  and  ejec¬ 
tion  of  toxic  substances  are  worldwide  in 
distribution,  the  contributors  to  this  sym¬ 
posium  were  international.  Since  numerous 
scientific  disciplines  are  involved  in  solving 
the  problems  of  the  fields,  the  contributors 
are  drawn  from  many  areas  of  science. 
Sixt)-one  individual  papers  are  included. 
Particular  poisonous  culprits  discussed  are: 
poisonous  fishes,  stingrays,  gila  monsters, 
toads,  spiders  including  the  Black  Widow, 
caterpillars,  insects,  scorpions,  and  snakes, 
including  cobras,  rattlesnakes,  and  vipers. 
Subjects  range  from  “Cardiovascular  Effects 
of  the  Venom  of  the  Round  Stingray 
Urobatis  balleri”,  through  “Anticoagulat¬ 
ing  Action  of  Cobra  Venom”  and  “The 
llyaluronidase  Content  of  Animal 
Venoms”  to  “Snakebite  in  India”.  An  in¬ 
teresting  historical  chapter,  “Development 
of  Knowledge  about  Venoms”  by  Chaun- 
cey  Leake  introduces  the  volume. 

The  Adrenal  Cortex.  I.  CHESTER 
JONES.  316  pgs.,  illus.  Cambridge  Uni¬ 
versity  Press,  32  East  57th  St.,  New  York 
22,  N.  Y.  (1957)  $7.00 

This  monograph  offers  a  comprehensive 
account  of  the  anatomy  and  function  of 
the  adrenal  cortex  in  vertebrates.  The 
first  chapter,  on  mammals  including  man, 
is  the  longest  since  research  with  mam¬ 
malian  subjects  is  the  most  intensive  and 
is  increasing  constantly.  Every  aspect  is 


treated;  structure,  relationship  to  other 
parts  of  the  body,  nature  and  formation 
of  its  products,  control  of  secretion,  and 
effects  of  abnormalities.  Remaining  chap¬ 
ters  deal  with  the  adrenal  cortex  in  fish, 
amphibians,  reptiles,  birds  and  mono- 
tremes  and  marsupials.  The  material  on 
the  lower  vertebrates  should  prove  stimu¬ 
lating  to  zoologists,  since  much  less  is 
known  about  these  groups  and  much  re¬ 
mains  to  be  discovered.  The  bibliography 
contains  over  1200  references,  leading  to 
all  of  the  major  contributions  in  the  field. 
The  author  is  lecturer  in  the  Department 
of  Zoology  at  the  University  of  Liverpool. 

The  Neurohypophysis.  Edited  by  H. 
HELLER.  275  pgs.,  illus.  Academic  Press 
Inc.,  Ill  Fifth  Ave.,  New  York  3,  N.  Y. 
(1957)  $9.50 

The  8th  Symposium  of  the  Colston 
Research  Society  held  at  the  University  of 
Bristol,  England,  April  1956,  was  the  first 
international  meeting  devoted  entirely  to 
the  subject  of  the  neurohypophysis.  The 
proceedings  of  the  Symposium,  published 
in  this  volume,  attest  to  the  diverse  aspects 
of  the  problem  discussed  and  clearly  illus¬ 
trate  the  rapid  progress  that  has  been  made 
in  the  field  in  recent  years.  The  Editor 
writes  in  the  preface,  “This  progress  has 
been  essentially  twofold.  Firstly,  there  is 
now  strong  suggestive  evidence  that  the 
neurohypophysial  hormones  are  elaborated 
not  in  the  posterior  pituitary  lobe  but  in 
the  hypothalamus  and  several  of  the  papers 
read  were  concerned  with  the  implications 
of  this  concept.  Secondly,  the  chemical 
nature  of  the  active  principles — in  some 
mammalian  species  at  least — has  been 
established.”  Eighteen  papers  are  included, 
the  extensive  discussions  following  each 
are  reported  and  bibliographies  usually 
appended. 

Gestation.  Edited  by  CLAUDE  A. 
VILLEE.  253  pgs.,  illus.  Josiah  Macy  Jr. 
Foundation,  16  West  46th  St.,  New  York 
36, N.  Y.  (1957)  $4.75 

This,  the  proceedings  of  the  3rd  Macy 
Conference  on  Gestation,  contains  the  fol¬ 
lowing  papers  and  authors:  Maternal 
Endocrine  Secretions,  Gregory  Pincus; 
Maternal  Hormones  in  Pregnancy,  M.  X. 
Zarrow;  Ovulation  Cycles  and  Stress,  Curt 
P.  Richter;  The  Secretions  of  Various 
Hormones  and  the  Activity  of  the  Adrenal 
Cortex  in  Pregnancy,  E.  G.  Venning; 
Steroidogenesis  in  Perfused  Human  Pla¬ 
centas,  Gregory  Pincus;  Effect  of  Hor¬ 
mones  on  Cellular  Metabolism,  C.  A. 
Villee;  Etiology  of  Gonadal  Agenesis  and 
Sex  Reversal,  Emil  Witschi;  The  Secretory 
Activities  of  Fetal  Endocrine  Glands  and 
Their  Effect  Upon  Target  Organs,  Alfred 
Jost;  Influence  of  Hormones  on  Sex  Differ¬ 
entiation  in  Explanted  Fetal  Reproductive 
Tracts,  Dorothy  Price;  Effect  of  Fetal 
Endocrines  on  Fetal  Growth,  Lemen  J. 
Wells;  and  Interrelations  of  Pituitary 
I’Tinctions  and  Pregnancy,  Roy  O.  Greep. 
riie  usual  high  caliber  of  subject  and 
participant  is  maintained. 


Cold  Injury.  Edited  by  M.  IRENE 
FERRER.  371  pgs.,  illus.  Josiah  Macy  Jr. 
Foundation,  16  West  46th  St.,  New  York 
36,  N.  Y.  (1956)  $5.95 

With  the  current  research  upswing  in 
Arctic  and  Antarctic  regions  of  the  world, 
encouraged  particularly  by  the  Interna¬ 
tional  Geophysical  Year,  interest  in  and 
concern  about  cold  injury  has  likewise 
increased.  This  is  the  4th  Macy  Founda¬ 
tion  Conference  on  the  subject.  A 
considerable  amount  of  very  valuable  infor¬ 
mation  has  been  collected  in  the  proceed¬ 
ings  of  these  Conferences.  The  present 
edition  contains  the  following  papers: 
Follow-up  Study  of  Cold  Injury  Cases 
from  the  Korean  War;  Roentgenologic 
Changes  in  Bones  Following  Cold  Injury 
in  Man;  Experimental  Cold  Injury  in  the 
Rabbit;  Roentgenologic  Changes  in  Frost¬ 
bitten  Rabbits;  Histopathologic  Studies  in 
Frostbitten  Rabbits;  Changes  in  Cellular 
Metabolism  Following  Experimental  Cold 
Injury;  Experimental  Immersion  Foot  in 
the  Rabbit;  A  Preliminary  Follow-up  Re¬ 
port  on  Cases  of  Cold  Injury  from  World 
War  II;  Resuscitation  of  Hypothermic, 
Supercooled,  and  Frozen  Mammals;  Block¬ 
ade  Techniques  as  Protective  Measures 
Against  Ventricular  Fibrillation  during 
Hypothermia;  Clinical  Application  of 
Hypothermia  During  Open  Heart  Surgery; 
and  Cerebral  Studies  During  Local  and 
General  Hypothermia. 

The  Structure  of  Nucleic  Acids  and 
Their  Role  in  Protein  Synthesis.  Edited 
by  E.  M.  CROOK.  74  pgs.,  illus.  Cam 
bridge  University  Press,  32  East  57th  St., 
New  York  22,  N.  Y.  (1957)  $3.75 

The  Biochemical  Society  Symposium 
No.  14,  held  at  the  London  School  of 
Hygiene  and  Tropical  Medicine,  February 
1956  forms  the  basis  of  this  book.  Sub¬ 
jects  and  authors  include:  Recent  Views 
on  the  Chemical  Structure  of  the  Poly¬ 
nucleotides,  R.  Markham;  Molecular  Struc¬ 
ture  of  Deoxyribose  Nucleic  Acid  and 
Nucleoprotein  and  Possible  Implications  in 
Protein  Synthesis,  M.  H.  F.  Wilkins; 
Nucleic  Acids  and  Protein  Synthesis  in 
Animal  Tissues,  B.  A.  Askonas,  J.  R.  L. 
Simkin  and  T.  S.  Work;  Nucleic  Acids 
and  the  Incorporation  of  Amino  Acids, 
E.  F.  Gale;  Interrelationships  of  Nucleic 
Acids  and  Protein  in  the  Multiplication  of 
Bacteriophage,  K.  Burton. 

Alcoholism,  Basic  Aspects  and  Treat¬ 
ment.  Edited  by  HAROLD  E.  HIM- 
WIGH.  220  pgs.,  33  illus.  American  Asso¬ 
ciation  for  Advancement  of  Science,  1515 
Massachusetts  Ave.,  Washington  5,  D.  C. 
(1957)  $5.75  ($5.00  to  AAAS  members) 

In  his  preface,  the  editor  writes,  “Like 
many  other  important  issues  the  use  of 
alcohol  is  controversial,  but  such  a  divided 
attitude  does  not  apply  to  alcoholism, 
which  is  a  disease  and  requires  treatment. 
An  aid  in  understanding  disease  is  the 
acquisition  of  information.”  The  Sym¬ 
posium  (Atlanta  AAAS  meeting)  upon 
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which  this  book  is  based,  w’as  essentially 
information-gathering.  New  data  on  the 
fundamental  aspects  of  this  problem  are 
supplied  in  the  first  section.  Such  studies 
are  necessary  not  only  for  their  theoretical 
scientific  value  but  also  for  their  practical 
contributions  to  the  treatment  of  alcohol¬ 
ism.  Two  aspects  of  treatment,  pharma¬ 
cological  and  psychologic'al,  are  applied  in 
varying  degrees  by  the  contributors  to  the 
second  portion  of  the  book.  An  historical 
introduction  by  Chaunccy  D.  Leake  greatly 
improves  the  appreciation  of  succeeding 
papers. 

The  Physiology  of  Nerve  Cells.  J.  C. 
ECCLES.  270  pgs.  Johns  Hopkins  Uni¬ 
versity  Press,  Baltimore,  Maryland.  (1957) 
This  book  represents  an  expansion  of 
the  author’s  Herter  Lectures  given  at  the 
Johns  Hopkins  University  in  1955.  Derived 
mainly  from  studies  with  the  microelec¬ 
trode,  the  discussion  considers  the  neuron 
and  its  excitatory  and  inhibitory  reactions, 
interaction  of  excitatory  and  inhibitory 
processes,  and  neural  pathways  and 
synaptic  transmitter  substances  in  the  cen¬ 
tral  nenous  system.  There  is  in  conclu¬ 
sion  a  speculatise  consideration  of  the 
functional  architecture  of  the  central  nerv¬ 
ous  system.  Those  who  read  this  book  will 
undoubtedly  agree  with  its  author  that  “It 
is  not  unreasonable  to  maintain  that  nerve 
cells  are  more  interesting  and  important 
than  any  other  cells,  being,  as  they  are,  the 
unitary  constituents  of  the  nervous  system 
and  the  functional  units  responsible  for  all 
its  multifarious  activities,  including  the 
amazing  performance  of  the  human 
brain  .  .  /.  F.  Case 

'^Introduction  to  Bacterial  Physiology. 

C.  E.  CLIFTON.  4H  pgs.,  illus.  McGraw- 
Hill  Book  Co.,  330  West  42nd  St.,  New 
York  36,  N.  Y.  (1957)  $8.50 
As  the  behavior  of  bacteria  is  studied 
and  explained  in  terms  of  chemistry  and 
physics  the  science  of  bacteriology  ap¬ 
proaches  a  maturity  not  otherwise  possible. 
I’he  author  of  this  book  properly  assumes 
a  background  in  chemistrv'  and  basic  bac 
teriology,  and  approaches  the  subjeet  from 
both  biological  and  chemical  viewpoints. 
The  book  begins  with  a  basic  review  of 
physical  and  colloidal  chemistry,  and  bac¬ 
terial  cytology  on  which  to  build  a  sound 
understanding  of  the  physiological  proc¬ 
esses  occurring  in  bacteria.  While  princi¬ 
ples  are  emphasized,  detail  is  given  where 
it  is  needed  or  useful  to  the  students’ 
understanding  of  fundamentals. 

Dogmatic  treatment  of  controversial  sub¬ 
jects  is  avoided.  Fair  and  reasonable  inter¬ 
pretations  are  presented  on  the  basis  of 
the  best  available  information.  That  such 
interpretations  may  need  modification  or 
change  in  the  light  of  data  to  be  obtained 
in  the  future  is  made  clear.  Reference  lists 
at  the  ends  of  chapters  are  not  extensive 
but  have  been  carefully  selected  to  provide 
adequate  sources  for  additional  study,  lire 
book  is  well  written  and  organized.  It 
should  be  very  useful  as  a  textbook  for  stu¬ 
dents  of  Bacterial  Physiology  or  as  supple¬ 


mental  reading  for  those  in  the  elementary 
courses.  Roger  D.  Reid 

'The  Life  and  Death  of  Cells.  JOSEPH 
G.  HOFFMAN.  301  pgs.  Doubleday  & 
Co.,  575  Madison  Ave.,  New  York  22, 
N.  Y.  (1957)  $4.50 
'T  his  is  a  fascinating  book!  It  describes 
and  analyses  the  living  process  as  observed 
in  the  simplest  unit  of  life,  the  cell.  The 
author,  a  professor  of  biophysics  at  the 
University  of  Buffalo  School  of  Medicine, 
approaches  his  subject  with  the  intention 
of  stating  the  “salient  features  of  life  .  .  . 
in  mechanistic  terms’’.  He  has  succeeded 
in  translating  a  wealth  of  technical  data 
into  material  that  can  be  easily  read  and 
assimilated  by  the  non-specialist.  I’he 
biologv'  of  cancer  is  discussed  as  an  example 
of  the  fundamental  processes  of  life  gone 
wild.  Descriptions  of  known  biological 
phenomena  lead  to  molecular  phenomena, 
for  the  author  feels  that  the  “behavior  of 
living  matter  depends  on  the  reactions  of 
special  molecules  made  within  the  living 
cells’’.  But,  he  concludes,  “the  blueprint 
by  which  the  many  diffierent  molecules  are 
constructed  has  yet  to  be  found.’’  D.  E. 
Curran 

Laboratory  Class-Working  for  Scien¬ 
tists.  A.  J.  B.  ROBERTSON,  D.  J. 
FABIAN,  A.  J.  CROCKER  and  J.  DEW¬ 
ING.  Academic  Press  Inc.,  Ill  Fifth 
Ave.,  New  York  3,  N.  Y.  (1957)  $4.00 
Here  in  the  United  States,  where  team 
and  project  research  is  yearly  assuming 
greater  importance,  the  day  of  the  indi¬ 
vidualist  seems  on  the  wane.  I’his  book  is 
definitely  for  the  individualist.  Standard 
investigations  usually  require  standard  ap¬ 
paratus — easily  purchased — but  the  diver¬ 
sity  and  complexity  of  many  present-day 
experiments  demand  custom-made  appa¬ 
ratus.  Most  chemists,  physicists,  and 
biologists  have  attempted  laboratory  glass 
blowing  at  some  point  in  their  eareers, 
only  to  discover  the  considerable  skill  it 
takes.  Glass  working  is  an  art  and  a  very 
challenging  one.  This  book  is  heartily 
recommended  to  all  who  have  been  or  ex¬ 
pect  to  be  confronted  with  the  necessity  of 
creating  a  special  piece  of  glass  laboratory 
equipment. 

The  Darwin  Reader.  Edited  by  MAR- 
STON  BATES  and  PHILIP  S.  HUM¬ 
PHREY.  470  pgs.,  illus.  Charles  Scrib¬ 
ner’s  Sons,  597  Fifth  Ave.,  New  York  17, 
N.  Y.  (1956)  $6.75 
A  s'crs’  worthwhile  task  has  been  per¬ 
formed  by  the  two  editors  of  this  book, 
h’or  the  first  time,  the  “meat”  of  Darwin’s 
five  books  has  been  selected  and  edited 
into  one  eminently  readable  volume.  From 
The  Autobiography,  The  Voyage  of  the 
Beagle,  The  Origin  of  the  Species,  The 
Descent  of  Man,  The  Expression  of  the 
Emotions  and  some  less-well  known  works, 
the  editors  have  selected  the  material  that 
is  most  illustrative  of  Danvin’s  important 
and  interesting  ideas.  The  selections  have 
not  been  rewritten — they  are  pure  Darwin. 
The  very  readable  prose  paints  a  picture  of 
an  immensely  curious  and  indefatigable 


mind.  For  those  interested  in  further  read¬ 
ing,  the  editor’s  have  appended  a  ritical 
bibliography. 

'^The  Calathea  Deep  Sea  Expeiiiiion 
Edited  by  A.  F.  BRUUN,  S.  GKEVE, 
H.  MIELCHE,  and  R.  SPARCK  296 
pgs.,  illus.  I’he  Macmillan  Co.,  60  Fifth 
Ave.,  New  York  11,  N.  Y.  (1956)  $8.00 
I’ranslated  from  the  Danish  by  Reginald 
Spink,  this  absorbing  story  is  the  record 
of  the  fourth  marine-biological  world  expe¬ 
dition  ever  to  be  made.  I’he  Danish  ship 
Galathea  made  the  trip  during  1950-52 
and  the  scientists  aboard  the  vessel  describe 
not  only  the  animal  life  found  in  all  of 
the  Seven  Seas  but  the  techniques  of  mod¬ 
ern  trawling,  echo-sounding,  and  measuring 
the  productivity  of  the  sea  and  animal 
density.  Included  as  well  are  descriptions 
of  some  of  the  places  visited  —  the 
Seychelles,  islands  of  the  giant  palms;  the 
Nicobars;  Rennell,  an  out  of  the  way  coral 
island;  and  Campbell  Island,  home  of 
elephant  seals  and  albatrosses.  Innumer¬ 
able  photographs  and  halftone  illustrations 
add  interest  and  value  to  the  excellent 
account.  The  Galathea  should  find  its 
way  to  e\ery  biologists’  library  shelf. 

Questions  and  Problems  in  Science. 
Test  Item  Folio  No.  1.  PAUL  L.  DRES 
SEL  and  CLARENCE  H.  NELSON.  805 
pgs.  Cooperative  Test  Division,  Educa¬ 
tional  Testing  Service,  20  Nassau  St., 
Princeton,  N.  J.  (1956) 

For  those  universities  and  colleges  that 
ha\e  decided  to,  or  found  it  necessary  to, 
give  objective  examinations  (often  machine 
marked)  to  undergraduate  classes,  this 
publication  will  be  worth  investigating. 
Believing  that  many  instructors  find  the 
preparation  of  really  good  examinations 
difficult,  the  Educational  Testing  Service, 
with  the  assistance  of  several  institutions, 
prepared  this  folio.  A  hard  cover,  loose- 
leaf  creation,  half  of  it  is  devoted  to  31 
categories  of  questions  in  the  biological 
sciences,  and  the  remaining  half  to  29 
categories  in  the  physical  sciences.  The 
Service  believes  that  by  making  available  a 
large  pool  of  quality  items,  from  among 
which  the  instructor  can  select  any  combi¬ 
nation  he  desires,  the  advantages  inherent 
in  the  use  of  well  constructed  standardized 
tests  remain  but  the  instructor  is  freed  for 
teaching  or  research. 

Biographical  Memoirs.  National  Acad¬ 
emy  of  Sciences.  Vol.  XXX.  409  pgs. 
Columbia  University  Press,  2960  Broad¬ 
way,  New  York  27,  N.  Y.  (1957)  $5.00 
The  thirtieth  edition  of  the  National 
Academy  of  Science’s  Biographical  Memoirs 
contains  tributes  to  the  following  men; 
W’arder  Claude  Alice,  Charles  P.  Berkcy, 
George  K.  Burgess,  Charles  Manning 
Child,  John  Dewey,  Enrico  Fermi,  Ban 
croft  Ghcrardi,  Frank  R.  Lillie,  Theodore 
Lvman,  George  A.  Miller,  Charles  Palache, 
Lewis  J.  Stadlcr,  Louis  L.  Thurstone, 
.Alfred  M.  Tozzer,  and  Edward  B.  Van 
A 'leek. 
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^uiile  to  Medical  Writing.  HENRY  A.  DAVIDSON.  338 
pgs.  Ronald  Press  Co.,  15  East  26th  St.,  New  York  10,  N.  Y. 
(195")  $5.00 

The  material  in  this  book,  although  directed  to  a  medical 
audience  can  be  equally  v\ell  used  by  scientists  generally.  The 
prospi-ctive  author  has  shown  how  to  pin  down  ideas,  how  to 
orgam/e  subjcctmattcr,  how  to  put  it  in  readable  form,  and  how 
to  master  the  mechanics  of  presentation.  The  author  has  concen¬ 
trated  on  practical  points — research  methods,  outlining,  revision, 
sunmiarics,  the  choice  of  vigorous  words,  and  the  arrangement  of 
pictures  and  charts.  Chapters  are  devoted  to  the  intricacies  of 
punctuation,  spelling,  grammar,  footnotes  and  bibliography. 
Physicians,  dentists,  nurses,  pharmacists,  clinical  psychologists, 
social  workers  and  veterinarians — all  in  the  health  field — will 
find  the  book  particularly  useful.  But  anyone  about  to  write  an 
article,  abstract,  book  review,  editorial  or  book  will  benefit  from 
a  perusal  of  the  contents. 

When  Doctors  Meet  Reporters.  HILLIER  KREIGIIBAUM. 
119  pgs.  New  York  University  Press,  Washington  Square,  New 
York3.  N.  Y.  (1957)  $2.50 

Under  the  auspices  of  the  Josiah  Macy  Jr.  Foundation,  a  group 
of  physicians  and  science  writers  first  met  in  June  1953  to 
explore  possible  ways  of  improving  the  press  reporting  of  medical 
news.  During  the  next  three  years  additional  meetings  were  held, 
lliis  small  paperbound  book  contains  the  highlights  of  these 
informal  discussions.  I’he  differences  in  outlook  and  attitude  on 
both  sides  are  aired,  the  points  of  agreement  and  misunderstand¬ 
ing  discussed  and  better  methods  of  cooperation  for  the  future 
outlined.  The  problems  involved  in  medical  writing  apply  to 
science  writing  and  reporting  generally — therefore  biologist-  will 
also  find  much  of  interest  in  these  sessions. 
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members  in  an  exciting  low-cost  tour  to 
Hawaii.  Go  before  or  after  the  convention- 
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miss  this  chance  to  enjoy  the  thrill  of 
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The  1 95  6  Symposium  of  the  McCollum-Pratt  Institute: 


The  Chemical 
Basis 

of  Heredity 

Edited  by  William  D.  McElroy 
and  Bentley  Glass 

What  is  the  ultimate  unit 
of  inheritance? 

How  does  it  bring  about 
its  effect? 

How  does  it  duplicate  itself? 


T HE  most  up-to-date  answers  to  these 
questions  are  contained  in  this  book, 
which  brings  together  the  findings  of 
outstanding  scientists  from  all  over  the 
world.  Represented  are  many  disciplines 
— genetics,  virology,  biochemistry, 
physiology,  immunology,  bacteriology, 
biophysics,  and  physical  chemistry,  to 
provide  the  most  comprehensive  ac¬ 
count  possible  of  the  chemistry  of 
heredity.  The  critical  role  of  DNA, 
including  its  function  as  a  genetical 
alphabet  transmitting  information  to 
the  cell,  is  exhaustively  treated. 

864  pages  $12.50 


Previous  McCollum-Pratt  Institute  Symposia  in  Biochemistry, 
Edited  by  William  D.  McElroy  and  Bentley  Glass: 


Inorganic  Nitrogen  Metabolism 

“This  book  is  of  outstanding  scientific  importance, 
made  especially  stimulating  by  the  numerous  and  in¬ 
teresting  discussions  included.  It  guides  the  reader  to 
the  outermost  frontiers  of  research.”  Die  Pharmazie. 

. .  reported  with  the  very  high  standard  of  excellence 
that  is  now  expected  (of  these  symposia) .”  Science. 

$10.00 

Amino  Acid  Metabolism 

“An  excellent  survey  of  an  important  field  of  bio¬ 
chemistry  ...  an  invaluable  reference  book  to 
specialist  and  non-specialist  alike.”  Quarterly  Review 
of  Biology. 

“Workers  in  many  fields  will  find  this  volume  a 
necessary  addition  to  their  libraries.”  Biological 
Abstracts. 

$12.50 


The  Mechanism  of  Enzyme  Action 

“Here  is  an  up-to-date  consideration  in  detail  of  a 
most  important  set  of  biological-chemical  reactions 
which  will  fascinate  the  scientific  minded  student  of 
biomedicine.”  Tuberculology. 

“This  is  undoubtedly  the  most  comprehensive,  authori¬ 
tative,  and  up-to-date  statement  of  its  subject  matter 
that  presently  exists.”  U.  S.  Quarterly  Book  Review. 

$11.00 

Phosphorus  Metabolism 


“Because  of  the  many  important  roles  played  by 
phosphorus  compounds  in  metabolism.  Volumes  1 
and  II  of  Phosphorus  Metabolism  present  a  rather 
comprehensive  view  of  biochemical  knowledge  at  the 
mid-point  of  the  20th  century.”  Science. 

Volume  1,  $10.00;  Volume  II,  $11.00 


The  Johns  Hopkins  Press,  Baltimore  is,  Maryland 
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DO  YOU 


KNOW 


FACTS 


ABOUT 


American  Optical  Company 


3  PROVIDES  PERMANENT  ALIGNMENT  WITH  MICRO¬ 
SCOPE —  Three  point  positioning  device  precisely 
locates  and  rigidly  retains  any  make  microscope  equip¬ 
ped  with  horseshoe  base.  Microscope  may  be  removed 
and  easily  repositioned  against  locating  device  with¬ 
out  disturbing  absolute  alignment.  Near  parallel  beam 
of  light  evenly  illuminates  entire  field  of  view. 

4  COSTS  LESS  THAN  YOU  THINK  — Model  600  AO- 
Spencer  Ortho-Illuminator  complete  .  .  .  $165.00. 
Optically  and  mechanically  designed  to  give  you  years 
of  trouble-free  service  .  .  .  maximum  efficiency . . .  and 
reduced  fatigue. 


1  ASSURES  MAXIMUM  OPTICAL  PERFORMANCE  OF 
YOUR  MICROSCOPE  —  Koehler  type  illumination — 
ideal  for  bright  field  . . .  phase  . . .  interference  . . .  polar¬ 
izing  . . .  and  dark  field  microscopy  and  photomicro¬ 
graphy.  Numerical  aperture  .  .  .  and  field  diaphragm 
settings  regulated  accurately  and  effectively  —  permit 
full  resolving  power  of  your  microscope. 

2  OFFERS  WIDE  SELECTION  OF  FILTERS  —  Eight  levels 
of  intensity  .  .  .  plus  daylight,  green  and  red  filters  .  .  . 
quickly  selectable  by  simple  finget-tip  rotation  of  tur¬ 
ret  mounted  filters.  Optimum  intensity  and  correct 
contrasting  color  selection  are  very  important  factors 
to  reveal  the  specimen  detail  you’re  investigating. 


formerly  available  from  Silge  A  Kuhne,  San  Francisco 


Wrife  Depf.  R197  for  ORTHO-ILLUMINATOR  Brochure  SB-600 


Instrument  Division  •  Buffalo  15,  N.Y. 
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This  girl  is  a  weight  watcher  eight  hours  a  day 

The  laboratory  technician  above  spends  her 
whole  day  weighing  cigarettes  in  the  Re¬ 
search  Laboratory  of  The  American  Tobacco 
Company. 

Strange  as  it  seems,  her  job  helps  guard  the 
taste  of  these  cigarettes.  You  see,  a  cigarette 
that’s  too  light  would  burn  fast  and  hot;  one 
that’s  too  heavy  would  draw  hard,  altering 
the  taste. 

So,  hundreds  of  cigarettes  are  checked  every 

day  on  precision  automatic  laboratory  scales. 

And  even  though  it  takes  more  time,  each 
cigarette  is  given  a  separate  weighing  (see 
inset).  Results  are  carefully  recorded  so  con¬ 
trol  can  be  maintained  on  all  production 
lots. 

This  laboratory  test  is  one  of  hundreds 
performed  every  day  in  the  week.  It’s  another 
good  reason  for  the  superior  quality  of  The 
American  Tobacco  Company’s  cigarettes. 

<J^^n£A^i£Xxm'  c 

FIRST  IN  CIGARETTE  RESEARCH 

LUCKY  STRIKE  •  PALL  MALL  •  HIT  PARADE  •  HERBERT  TAREYTON  •  FILTER  TIP  TAREYTON 

